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AMERICAN  WATEH  WOUKS  ASSOCIATION 


THE  1915  CONVENTION 

The  1915  Convention  will  be  hckl  at  Ciiieiiiiiati,  Ohio,  May  10- 
14,  with  headquarters  at  the  Hotel  Gibeon,  where  veiy  complete 
arrangments  have  been  made,  both  for  the  business  sessions  and  for 
exhibits  of  water  works  appliances. 

The  papers  printed  in  this  Joi  knal  will  be  l>r()ught  up  for  dis- 
cussion, and  JUS  tlicy  are  printed  in  advance  of  tlie  convention  will 
be  read  there  by  title  or  l)rief  sununary.  It  is  hop(>(l  that  the  authors 
will  in  all  cases  be  present  to  take  part  in  tlic  discnssion  on  their 
]):ip<'is  and  to  answer  ntiy  qnestinns  that  inav  Ik-  asked  coiu-ein- 
ing  the  i)a])('rs.  Menilicrs  who  cannot  attend  the  convention  are 
urped  t<i  send  written  discussion  on  papers  printed  in  this  ,)nri{\AL. 

Other  papers^  have  been  jiruntised  for  the  convention,  anti  will 
be  read  and  discussed  during  the  conveutiou. 

THE  SECTIONS 

New  York  Section 

The  third  nieetinji:  of  the  New  York  Section  was  held  at  the  Man- 
hattan Hotel,  Deceniber  3,  1915.  Seventy-nine  members  and 
giu."^is  were  |)resent.  In  the  absence  of  the  President  of  the  sec- 
tion, Mr.  Morris  R.  Sherrerd,  Mr.  Alien  Hazen,  Secretary  of  the 
section  presided,  and  in  opening  the  meeting  announc^  that  the 
pro|joscd  constitution  of  the  New  York  Section  printed  to  the 
Executive  Committee  of  the  American  Water  Works  Association 
had  not  as  yet  been  acted  upon.  (Note:  The  Executive  Committee 
have  <iiicc  the  meeting  approved  the  constitution  as  presented.) 

I  .uiM  heon  was  .served  at  12.30,  and  at  the  conclusion  of  the  lunch- 
eon the  order  of  business  was  taken  up  and  |)apers  were  pre- 
sented by  Mfssrs.  William  W.  1  rush,  tieputy  chief  engineer  depart- 
ment of  water  supply,  gas  and  electricity  of  the  city  of  New  York, 
and  D.  F.  Fulton,  <'ity  engineer.  Yonkers.  New  York.  Mr.  I  rush's 
pajKM  was  on  the  Mainlenatice  of  the  Water  Supply  r)i.>5tribution 
of  New  York  City;  Mr.  Fulton's  jiaper  The  Yonkers  Water  Sup- 
ply and  its  Future  Development.  Foth  papers  were  illustrated 
with  lantern  dides. 
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iUinou  Secfum 

A  special  meeting  of  the  Illinois  Water  Supply  Association  was 
held  ftt  Hotel  Shennan,  Chicago,  November  11,  1914.  The  special 
business  for  which  the  meeting  was  called  was  to  take  the  neces- 
sary steps  to  become  a  section  of  the  American  Water  Works  Asso- 
ciation, in  accordance  with  a  ballot  of  the  Associatioii  in  which  a 
large  majority  favored  the  formation  of  a  section. 

The  members  aasembled  at  the  hotel,  and  at  ten  o'clock  left  in 
automobiles  to  visit  the  Chicago  Avenue  and  Montrose  Avenue 
pumping  stations  cS  the  Chicago  Water  Department.  At  one 
o'dock  luncheon  was  served  at  the  Edgewater  (1olf  Club,  after  which 
the  meiTibers  visited  the  New  Evanston  filter  plant,  followed  by  a 
visit  to  the  Wilniette  pumping  station  of  the  Chicago  drainage 
district,  the  I'atten  jjtmnasium  of  the  Northwestern  University, 
and  the  Mediiiah  Shrine,  the  laige  auditorium  of  the  ('hicago  Shrin- 
ers.  Dinner  was  starved  at  the  Hotel  Sherman.  At  eight  o'clock 
the  business  meeting  was  called  to  order  by  President  H.  M.  Ely. 
President  Ely  reported  the  vote  of  the  members  concerning  afhlia- 
tion  with  the  American  Water  WcMrks  Association  as  a  section. 
One  hundred  and  ten  votes  were  cast  for,  and  eleven  si^inst  the 
proposed  aflfiliation.  The  Executive  Committee  had  concluded 
that  they  were  justified  in  taking  the  necessary  steps  to  form  a  sec- 
tion, and  had  prepared  a  constitution  to  be  submitted  at  the  meet- 
ing. This  constitution  was  adopted  as  a  whole,  and  provisional 
officers  were  elected  to  serve  until  perfimnent  officers  should  be 
elected  in  accordance  with  the  provisions  of  the  constitution. 

The  Nominating  Committee,  consisting  of  Mr.  Dabney  H.  Maury, 
Chairman,  Mr.  A.  N.  Talbot  and  Mr.  F.  J.  Bradley,  reported  the 
following  nominations:  H.  M.  Ely,  Chairman;  John  Kricson,  Vice- 
Chairnian;  11.  E.  Keeler,  Treasurer;  Trustees,  W.  VV.  DeBerard, 
E.  MacDonald,  W.  J.  Spaulding,  The  report  of  the  Committee 
was  accepted,  and  the  Secretary  instructed  to  cast  the  ballot  of  the 
Association  for  the  nominees.  It  was  voted  that  the  Executive 
Committee  of  the  American  Water  Works  Association  be  asked 
to  oonsidor  as  charter  m^bers  all  members  of  the  Illinois  Water 
Supply  Association  residing  in  Illinois  who  should  qualify  for  mem- 
bership prior  to  the  next  meeting  of  the  Illinois  Water  Supply  As- 
sociation, to  V>e  held  in  March, 

Votes  of  thanks  were  extended  to  the  Hotel  Shennan  for  the 
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very  satisfactory  arranpjcnionts  for  tho  mooting,  and  to  tlio  Chioago 
Local  Comniittoo,  consisting  of  Mr.  H.  K.  KccK^r,  Cliairman,  finrl 
Messrs.  J.  W.  Alvonl.  F.  J.  l^nulloy,  H.  V.  i^rnwn,  W.  W.  rani, 
J.  E.  Kricson.  I).  K.  French,  S.  Hucl*ion.  J.  J..  Hocht.  (  .  \.  Jvn- 
ninjjp?,  n.  H.  Maury,  Lanp<lon  Pearsc,  for  the  spicmlid  entertain- 
ment which  w;is  carrieil  out  under  their  direction. 

A  paper,  The  Evanston  Filtration  Plant,  iltufltratcHl  hy  lantern 
slides,  was  delivered  by  Mr.  Langdon  Pearse;  also  a  paper,  Obser- 
vations of  Some  European  Water  Purification  and  Hcwai;c  Disposal 
Plants,  illustrated  by  lantern  slides,  was  given  by  Mr.  Edward 
Bartow.  By  request  Mr.  Bartow  gave  a  i)rief  account  of  his  ex- 
periences in  Europe  after  tlie  outbreak  of  the  war. 

Adjourned. 

The  members  of  tho  Rxecutivo  t'ommittee  who  were  prestMit  met 
and  appointed  Mr.  Edward  Bailuw  Secretary  of  the  Section. 

Constitution  .\ni>  Hy-Laws  of  tuk  Illinois  Section  op  thk 
American  W.\ter  Works  Association 

article  i 

This  Association  shall  hv  known  as  the  "Illinois  Section  of  the 
Anu  i  icuu  Water  Worivs  A.^sociat ion,"  succeeding  the  "Illinois  Water 
Supply  Association." 

ARIKi.K  II 

The  object  of  this  organization  sluflU  be  the  same  as  that  of  the 

American  Water  Works  Asi^ociation,  namely,  "The  advancement 
of  knowledge  of  the  design,  construction,  operation  and mann^o- 
ment  of  water  works,  and  the  eni'OuraKi'inrnt ,  by  social  interoourtie 
among  ha  members,  of  a  friendly  exciiange  of  information  and 
e.vpoi  ience.'* 

AUTICLK  III 

The  hea«l(|nart<'rH  of  this  Section  shall  be  the  University  of  Illi- 
nois, IJrbana,  Illinois. 

article  IV 

The  membership  shall  consist  of  the  members  of  the  American 
Water  Works  Associatbn  residing  in  the  state  of  Illinois. 
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ABTICLE  V 

Section  1.  The  officers  of  the  Section  shall  be  Chairnum,  Vice* 

Chairman,  Secretary,  Treasurer,  and  three  Trustees,  who  shall 
perform  the  duties  usually  incumbent  upon  such  officers.  These 
officers  shall  constitute  an  Executive^  rommittec.  They  shall  hold 
office  for  one  yc;n  ,  Trust^s  three  years,  or  until  their  succc^ssors 
are  chosen.  \'acancies  in  the  list  of  officers  may  be  filled  by  the 
Executive  Committee. 

Section  2.  At  least  tliirty  days  before  each  annual  meeting  of 
the  Section,  the  Secretary  shall  mail  to  each  active,  honorary,  or 
corporate  m^nber,  a  blank  upon  which  the  member  may  express 
his  choice  for  Chairman,  Yice-Chahrman,  Treasurer  and  one  Trustee. 
The  Secretary  in  conjunction  with  two  other  members  appointed 
by  the  Cliaiiman  siiaU  count  all  nominating  ballots  before  the  date 
for  the  annual  meeting.  The  three  members  who  shall  have  re- 
ceived the  greatest  number  of  nominatii^  l)aUots  for  each  office 
shall  be  voted  on  by  ballot  by  the  members  present  at  the  annual 
meeting.  The  Secretary  shall  be  appointed  by  the  Executive 
Committee. 

Section  .3.  The  Treasurer  shall  .subiuii  all  bills  to  the  Chair- 
man of  the.  section  before  payment,  and  shall  perform  the  duties 
required  under  Section  IV,  Article  X,  of  the  Constitution  of  the 
American  Wattf  Works  Association. 

Sbction  4.  Twenty  members  shall  constitute  a  quorum  for  the 
transaction  of  busnness. 

Section  5.  At  the  regular  meetings  of  the  section,  the  busi- 
ness shall  be  conducted  in  the  following  order: 

Heading  of  Minutes,  Reports  of  Officers,  lleports  of  Committees, 
Miscellaneous  business,  Announcements,  Reading  of  papers  and 
discussions,  AdJoummeDt. 

ARTICLE  VI 

Section  1.  The  meetings  shall  be  held  annually  at  such  time 
as  shall  be  ordered  by  the  Executive  Committee.  The  place  of 
meeting:  shall  be  the  University  of  Illinois,  Urbana-Champaign, 
but  the  Executive  Committee  shall  have  power  to  change  the  place 
of  meeting  if,  in  their  judgment,  it  scorns  desirable  to  do  so. 

Section  2.  Special  meetings  may  be  called  by  the  Executive 
Committee,  or  upon  written  request  of  twenty-five  members  in 
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good  standing,  in  case  of  such  special  meetings  the  object  shall 
be  definitely  stated  and  no  other  business  shall  be  transacted. 

ABnctiB  yn 

No  rules  or  by-laws  of  this  Section  shall  be  inconsistent  with 
the  Constitution  and  By-Laws  of  the  American  Water  Works 
AflBoeiatioii. 

ARTICLE  Yin 

The  Constitution  and  By-Laws  may  be  amended  Hv  two-thirds 
vote  of  those  present  and  entitled  to  vote  at  any  regular  mun  tmg 
of  the  Section.  Such  amendment  shall  be  in  effect  after  approval 
by  the  Executive  Committee  of  the  American  Water  Works  Asso- 
ciation. 
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THE  YONKEKS  W  ATER  SUPPLY  AND  ITS  FUTURE 

DEVELOPMENT 

Bt  D.  F.  Fuioom* 

The  city  of  Yonkere,  the  sixth  city  in  respect  to  population,  of 
the  Btate  of  New  York,  adjoins  New  York  City  on  its  northerly  line. 
It  extends  from  the  Hudson  River,  on  which  it  has  a  frontage  of 
Aboal  four  and  ctneJialf  miksi  easterir  to  the  Bnmz  Bivw  and 
occupies  the  southwesterty  corner  of  Westchester  County.  In  com- 
mon vith  the  lemaining  portion  of  the  southerly  part  of  the  oounty 
it  fdty  duiing  1910  and  1911,  the  pineh  of  pover^,  as  ngaids  water 
supply,  a  condition  made  aeute  by  the  unusual  dryness  of  those 
yean  togsther  with  the  ever  increasing  demands  on  tiie  supply  due 
to  a  rapid  prowth  in  population  and  to  the  increase  in  consumption 
by  new  or  exj)andmg  manufacturing  industries. 

The  rainfall  records  of  the  Wnter  Bureau,  continuous  sinco  1878, 
with  the  oli^erviug  station  less  than  one-half  mile  from  the  storage 
reservoir  nidicates  the  rainfall  of  1910  to  be  eighteen  inches  below 
the  average  for  thirty-three  years  and  that  of  1911  to  be  eleven 
inches  below  the  avenge  for  thirty-four  years. 

For  aoane  tame  past,  it  has  been  plain  to  the  fity  autiioiities  that 
the  present  mspjfy  would  soon  be  insufficimt  to  meet  xequiranents 
and  'various  meaaures  have  been  adopted  to  eomexve  and  augment 
the  supply  and  to  minimise  waste.  These  measures  although  fairly 
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bucc^sful  were  not,  nor  were  they  expected  to  be  sufficient  to 
rdieve  the  situation  for  any  length  of  time  and  Yonkerg  now  pro* 
poses  to  obtain  water  to  meet  estimated  demands  for  a  period  of 
from  fifteen  to  twenty  years. 

Befoie  describing  the  method  by  which  it  is  proposed  to  obtain 
this  in(»eaae>  a  brief  historical  outline  of  the  origin  fmd  growth  of 
the  present  supply  and  works  will  perhaps  be  interesting. 

Topc^raphically,  Yonkers  is  divided  into  a  series  of  ridges  and 
valleys  extending  in  a  generally  north  and  south  direction.  The 
northerly  part  of  the  city  is  traversed  by  three  streams,  the  largest 
and  most  westerly  of  which  is  the  Saw  Mill  or  Nepperhan  River 
which  in  former  years  was  the  source  of  power  for  many  mills  in 
Yonkers  a,nd  wiiich  when  it  reaches  the  center  of  the  city  flows 
westerly  into  the  Hudson  River. 

Occupying  the  next  valley  to  the  east  of  the  Saw  Mill  River  and 
separated  from  it  by  a  hi|^  narrow  ridge*  is  the  Sprain.  East  of 
the  Sprain  and  similarly  separated  from  it,  lies  the  Grassy  Sprain. 
Within  the  oily,  however,  th^  meet  and  flow  in  a  southeasteriy 
direction  into  the  Bronx  River. 

In  1876  there  was  constructed  what  has  generally  been  known 
as  our  Grassj'  Sprain  Supply. 

A  oanal,  part  of  the  original  works,  diverts  the  flowage  of  the 
upper  Sprain  into  tlie  Grassy  Sprain  and  this  combined  catchment 
area  amounts  to  4^  square  miles. 

On  the  Grassy  Sprain  a  storage  reservoir  was  fonncd  by  the  con- 
struction of  an  earth  dam  with  fiowliiie  at  about  elevation  118,  the 
capacity  of  which  was  440  million  gallons.  Water  was  pumped  to 
the  small  Lake  Avenue  Reservoir  and  from  it  flowed  by  gravity  into 
the  distributing  mains. 

About  1885|  a  tank  or  tower  was  constructed  near  the  Lake 
Avenue  reservoir,  a  pump  installed,  and  the  water  repumped  to  the 
tower.  This  arrangement  with  an  additional  tower  and  some  en- 
largements constitutes  our  high  service  system  today. 

B>-  1895,  the  draught  had  l)ecome  so  heavy  that  the  supply  was 
somewhat  augmented  by  driving,  in  the  Saw  "Mill  River  Valley,  some 
12  to  15  tubular  wells.  Tliese  \v(>]ls  averaged  about  40  feet  in  depth, 
tappuig  the  underground  water  stored  in  the  sandfilled  valley.  A 
pumping  plant  was  installed  at  the  site  of  these  wells  and  the  water 
pumped  directly  iiito  mains.  This  station  has  come  to  be  known 
as  our  tubewell  or  Nepperhan  Pumping  Station. 
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At  this  time  Fortfield  Distributing  Reservoir  with  flowlinc  at 
approximately  the  snmc  elevation  as  the  Lake  Avenue  Keservoir 
but  with  a  capacity  of  60  niiUion  jjjallons,  was  constructed. 

For  some  thne  additional  water,  auiounting  to  about  a  million 
gallons  daily,  was  thus  obtained,  but  the  level  of  the  ground  water 
was  in  tiie  meantime  lowered  about  28  feet  so  that  by  1903  the 
amount  thus  secured  had  become  somewhat  less. 

In  1903j  the  supply  was  further  incieased  by  the  constructiony  at 
the  site  of  the  Ttabe  Wells  Pumping  Station,  of  two  filters  of  one- 
half  acre  each.  These  filters  were  of  the  open»  dow  sand  type  and 
were  designed  to  help  out  during  the  summer  months. 

The  filters  took  the  raw  water  of  the  Saw  Mill  River,  and  for 
ordinarj''  stages  of  the  river,  and  in  open  wpj^tlier  answered  their 
purpose  well.  They  had  a  combined  rated  capacity  of  3  million 
gallons  daily. 

Prior  to  1905  and  durijig  the  spring  freshetp,  con«i(l(Mable  wat^r 
went  over  the  spillway  of  the  Grassy  Sprain  Dam.  In  order  to 
avafl  ourselves  of  this  water  the  dam  was  raised  about  13  feet,  which 
added  height  increased  the  capacil^  from  440  to  960  million  gsllons. 
In  1909  two  additional  filters  of  three-quarters  of  an  acre  each,  of  the 
covered  slow  sand  type  and  with  a  combined  rated  capacity  of 
4^  miDioii  gallons,  were  completed. 

To  permit  of  the  temporary  cutting  out  of  a  bed,  for  repairs  or 
cleaning,  and  in  order  to  secure  additional  capacity  two  more  filters 
of  the  same  type  and  size  as  those  l  i'^t  constructed  have  just  been 
added  to  the  plant.  This  brings  the  total  to  4  acres  of  filters  with 
rated  capacity  of  12  million  galions  daily  on  the  basis  of  3  million 
gallons  per  acre  per  day. 

In  the  summer  months,  when  the  draught  on  the  supply  Is  heavy, 
we  have  an  ample  capacity  in  the  filtration  plant,  but  unfortunatdy 
not  sufficient  water  in  the  stream. 

It  is  not  possible,  within  reasonable  limits  of  cost,  to  provide 
storage  at  the  site  of  the  filters,  and  as  a  consequence  raw  water 
has  to  be  admitted  directly  to  them.  In  times  of  flood,  when  there 
is  an  abundance  of  water  in  the  Saw  Mill  River,  it  unfortunately 
carries  a  large  amount  of  matter  in  suspension.  At  such  times  they 
have  to  be  elosed  d(nvn.  and  considerable  w;itr>r  pjisse.s  by  unuaed. 

These  were  the  conciitious  with  which  we  faced  the  unusually  dry 
years  of  1910  and  1911.  * 

While  Yonkcrs  has  been  particuljirly  fortunate  tluring  the  past 
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four  yeats,  tiie  Bituaiion  at  that  time  was  one  that  requmid  imme- 
diate relief.  It  also  emphasized  the  neoessity  of  developing  a  plan 
tbat  would  embrace  storage  suffident  to  carry  us  over  at  least  one 
dfy  year,  and  at  the  same  time  to  provide  a  supply  ample  to  meet 
r^uirements  lor  a  teim  of  yean.  * 

In  December,  1910,  a  Joint  Water  Supply  Committee  eoDsistang 
of  coundhnen  and  citizens  was  appointed  by  the  mayor.  The  com- 
mittee, alter  resolving  itself  into  a  working  bo^y,  retained  as  con- 
sulting engineers,  to  examine  into  and  report  on  an  increased  water 
supply,  Messrs.  Hazen  and  Whipple. 

As  a  temporary  alleviation  of  the  conditions  then  existing  it  was 
recommended  by  them,  that,  inasnmch  as  all  the  water  reaching 
the  filters  was  not  l)einpc  used,  the  rate  of  filtration  be  increased  to 
such  an  extent  that  practically  the  entire  draught,  when  possible, 
should  be  taken  from  them. 

With  the  use  of  hypochlorite  in  conjunction  with  the  filters  it 
was  recommended  that  the  old  rate  ol  8  million  gBlknis  per  acre, 
daily,  could  be  aalely  increased  at  least  60  per  cent,  and  when  this 
practice  became  effective  the  Grassy  Sprain  Beservoir,  being  re- 
lieved of  the  draught,  began  to  fill  and  immediate  danger  was  averted. 

In  November,  1911,  the  consulting  engineers  submitted  their  report 
which  in  substance  covered  tho  recommendation  that  an  increased 
supply  of  water  for  the  city  of  Youkers  was  to  be  most  econom- 
ically obtained  by  developing  up  to  about  ultimate  capacity,  our 
present  sources. 

Prom  what  has  heretofore  been  said  it  will  be  remembered  that 
Yonkcrs  is  now  obtaining  water  from  three  separate  sources. 

(1)  The  Grassy  Sprain  Supply. 

(2)  The  Saw  Mill  River  or  Filtered  Supply. 

(3)  The  Tube  WeU  Supply. 

The  amount  of  water,  however,  obtained  hem  this  last  sooroe  ia 
very  small,  almost  neglible,  so  that  for  all  practical  purp(^s  our 
present  supply  will  be  considered  as  from  Gmaay  Sprain  and  Saw 

Mill  River. 

The  Grass>'  Sprain  supply,  with  the  raising  of  the  dam  in  1905, 
increasing  the  storage  from  440  to  960  million  g^ons,  saw  that 
supply  developed  to  about  its  ultimate  capacity. 

It  must  be  inferred,  then,  that  the  development  to  which  refer- 
ence lias  heretofore  been  made  means  the  development  of  the  Saw 
Mill  River  supply  and  in  fact  that  is  the  substance  of  the  report. 
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Afl  an  index  to  the  siie  of  wofks  probably  requiiedt  the  popula- 
tion and  consumption  of  the  city  for  the  years  1915  to  1930  has  been 
estimated  and  together  with  population  and  consumption  for  the 
Sreais  1880  to  1010  is  shown  in  the  foUowing  table. 


MiUiongaBaM 

jypiiiaMoii 

fitr  aag 

eapUm 

U80  

  18^ 

0.86 

49 

2.17 

68 

1900  

  47,931 

3.25 

08 

8.20 

103 

EilinuUed 

1916  , 

10.2 

100 

1020  

  129,000 

12.9 

100 

1925  

  160,000 

16.0 

100 

1930  

  197,000 

19.7 

100 

34.0 

100 

To  many  only  slightly  familiar  with  conditions  in  Westchester 
County  it  might  appear  that  a  supply  sufficient  to  meet  the  require- 
ment for  the  year — say — 1930  could  readily  be  obtained  in  the 
northern  part  <rf  the  eounty. 

A  study  of  the  map  herewith  shown,  however,  will  indieate  pretty 
clearly  that  New  York  City  has  been  fint  on  the  ground,  and  when 
a  search  is  made  for  a  supply  of  this  site  it  is  not  quite  such  a  simple 
problem  as  at  first  blush  might  appear. 

In  the  investigation  looking  to  an  outside  supply  a  canvass  was 
made  for  a  congiderable  distance  north  of  Yonkers  of  all  available 
catchment  areas.  Those  of  Sprout  Brook,  Oscowanna  Brook  and 
Peckskiii  Creek  were  considered  as  affording  the  most  economical 
sources  from  which  a  considerable  sui)ply  of  water  could  be  obtained. 

By  the  construction  of  dams  on  Sprout  Brook  and  Peekskill  Creek, 
it  was  set  forth  that  a  supply  of  40  million  gallons  per  day  could  be 
delivered  by  gravity  at  an  appiorimate  cost  of  $9,500,000  or  at  a 
cost  of  $234,000  per  million  gallons  daily. 

Inaamudi  as  Pedcakill  has  the  first  right  to  the  water  of  Peeks- 
kill  Creek  and  Oscowanna  Bit>ok,  and  because  of  the  kurge  amount 
of  capital  required  for  the  development,  this  source  was  not  favor- 
ably accepted  by  the  committee. 

However,  should  the  future  make  it  desirable  for  a  Metropolitan 
District  for  lower  Westch^ter  County,  this  would  afford  an  admir- 
able supply  sufficient  for  a  population  of  400,000  people. 
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In  general  tlic  pl;nis  snlnnitted  by  Hazeii  and  Whipple  and  adopted 
by  the  Joint  Water  Svipply  Couimittee  provides  for  obtaining  an 
ineieascd  supply  of  water  froin  the  Saw  Miil  iiiver.  This  is  to  be 
accomplished  by: 

(1)  Control  of  flood  flows  of  that  river,  by  eolargiug  the  present 
Grassy  Sprain  Storage  Reservoir,  and  the  conatruction  of  two  addi^ 
tional  reaervoin. 

(2)  By  the  filtration  of  all  water  used  by  the  dty  of  Yonkers. 

CONTROL  OF  FLOOD  FLOWS  OF  SAW  MILL  RIVJSB 

Refmenoe  is  again  called  to  the  map  on  which  is  shown  a  pro- 
posed reservoir  at  East  View.  Behind  this  site  is  a  catchment  area 

of  about  12  square  miles.  It  is  proposed  to  build  her(>  an  earth  dam, 
20  feet  wide  on  top,  maximum  height  47  feet,  400  feet  long  at  the 
flowliue  and  provided  with  gate  homi^  and  overflow. 

With  the  flowline  of  this  reservoir  at  elevation  230  and  with  a 
capacity  of  5G0  million  gallons  it  is  proposed  to  arrest  the  floods 
of  the  upper  area  and  by  the  operation  of  regulating  gates  this 
stored  water  will  be  pa.«^sed  duwri  the  stream  to  Woodlands  Lake, 
an  existing  artificial  lake  with  spillway  at  elevation  loo,  where  an 
intake  is  to  be  constructed. 

Fh>m  Woodhmds  Lake  a  72-inch  aqueduct  and  tunnel  will  con- 
duct the  flowage  through  the  ridge  into  the  upper  Spiain. 

It  is  to  be  here  noted,  that  the  water  of  the  Saw  Mill  River,  a 
tributary  of  the  Hudson,  is  to  be  diverted  to  the  Spiain,  a  tributary 
of  the  Bronx. 

In  the  lower  Sprain  Valley  it  is  proposed  to  form  a  reservoir  by 
constructing  an  earth  dam  50  feet  high  and  350  feet  long.  The 
reservoir  will  liave  a  flowline  at  elevation  147  with  the  top  of  the 
dam  at  elevation  155. 

The  Sprain  Reservoir,  it  will  be  noted  from  the  map,  lies  directly 
west  of  the  Gra.s.sy  Sprain  Reservoir,  which  is  to  be  enlarged  l)y  the 
construction  of  an  earth  dam  40  feet  higher  than  the  present  one, 
and  about  350  feet  down  stream  from  it.  It  will  be  about  24  feet 
wide  on  top  and  1070  feet  long. 

Underiying  the  present  dam,  preliminary  borings  Indicate  rock 
at  a  depth  of  90  feet  below  the  brook.  The  Rock  Valley  is  wide 
so  that  there  is  a  large  section  of  material  overlying  it.  This  mate- 
rial is  largely  sand  of  varying  degrees  of  coarseness,  much  of  it  is 
so  cosiae  as  to  carry  water  freely. 
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For  the  new  dam,  it  is  proposed  to  piovide  a  cut-off  for  this  iinder- 
Riound  iiuwagc.  It  has  been  suggested  that  this  can  be  done  either 
by  driving  steel  sheet  piling  to  rock  or  in  the  decix>r  part  of  the 
valley  by  siiikiiig  a  coimected  series  of  caissons  and  filling  them  with 
grout  or  ooncrete. 

A  &4bot  tunnel  Jb  to  be  driven  through  the  ridge  between  the 
two  reaervoin  which  will  pennit  filling  the  Graaqr  Sprain  Reservoir 
up  to  elevation  147  by  gravity. 

The  flowline  of  the  enlarged  Grassy  Sprain  Reservoir  will  be  at 
elevation  170  and  to  fill  the  upper  23  feet  it  is  proposed  to  install 
a  pump  at  the  entrance  of  the  tunnel  to  be  operated  by  an  electric 
motor  the  current  for  which  will  be  furnished  by  a  generator  W 
tile  Filter  Bed  Fumpinp::  Station. 

Water  wUl  be  d^l^^^l  by  gravity  fioin  either  or  hvirli  of  these 
reservoirs  through  48-ineh  lines  to  the  filler  beds.  Undef  ordinary 
operations  tlie  water  will  be  drawn  f lom  the  Grassy  fSprain  llcservoir. 

It  will  be  noted  that  by  this  arrangement  no  raw  water  will  be 
taken  to  the  filten  but  water,  only  after  a  oonsidorable  period  of 
settlini^  storage  and  Meaehing  both  in  the.^pnun  and  Grassy  Sprun 
Reservoirs,  will  be  admitted  to  them.  - 

Hie  filtered  water  will  be  punii>e4.  direcrtly  into  the  mains  and 
also  to  the  Fortfield  Reservoir.  This  is  an  open  reservoir  with  a 
capacity  of  about  GO  million  gallons,  divided  into  two  equal  parts 
by  a  ma.sonry  wall.  It  is  jmrt  of  the  general  scheme  to  raise  and 
cover  this  resen'oir.  Raising  has  been  suggested  because  it  can  be 
done  with  but  little  additional  cost  in  connection  with  the  covering. 

VV  ith  the  completion  of  the  above  outlined  works,  with  a  total 
catchment  area  of  about  24  square  miles,  it  is  somewhat  conserva- 
tively estimated  that  a  supply  of  about  18  million  gallons  per  day 
in  an  ordinary  dry  year  will  be  obtained.  In  other  years  it  is  ex- 
pected that  from  20  to  22  million  gallons  daily  will  be  obtained. 

With  all  reservoirs  filled  we  wiU  have  5700  million  gallons  of 
water  in  storage,  an  amount  sufficient  for  a  year's  supply  at  18 
miUion  gallons  per  day. 

This  storage  will  be  distributed  as  follows: 


O'a  Hunt 

EMt  Vi«w  RMervoir   M0,<100,000 

Sprain  Reservoir    380,000, ()00 

Grassy  Sprain  Reservoir   4,700,OfK^  onr) 

Forfcfickl   (>0,mi,m} 

Total   6,700,000,000 
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The  estimated  cost  of  the  works  by  which  it  is  proposed  to  obtain 
an  additional  10  millioa  gftUons  per  day  is  $3,073,000  which  includes 
$1,000,000  for  land. 

This  is  at  the  rate  of  $307,000  per  miUion  gallons  daily,  a  figure 
somewhat  high,  but  whidi  is  made  bo,  at  least  in  part,  by  the  esti- 
mated eost  of  land  to  be  aoquiied.  Abo  induded  in  this  ooet, 
however  difficult  to  deteimine,  is  the  value  both  horn  a  BBoitaiy 
and  commearoifll  view  points  of  filtering  only  stored  and  settled  water, 
as  compared  with  the  filtering  of  raw  water*  the  method  in  use  today. 

DISCUSSION 

Mr.  Edward  L.  Peene:  You  have  heard  the  paper,  as  well  pre- 
•  pared  as  could  be,  on  the  question  of  our  future  water  supply,  and 
there  seems  to  be  nothing  further  to  add.  The  speaker  simply 
taJces  care  of  the  maint^isnee  of  our  water  system,  and  he  has  all 
he  can  doto  take  care  of  that.  You  will  notice  that  this  ineroased 
supply  is  to  be  furnished  at  an  estimated  amount  of  18,000,000 
gallons  per  day.  The  present  consumption  is  about  10,000,000 
gidlcnis  per  day  The  population  is  about  100,000,  and  this  is  quite 
a  small  amount  for  such  a  large  city.  You  know  that  Yonkers  is 
about  100  per  cent  metered,  and  that  is  why  we  are  able  to  keep 
down  the  amount  of  water  used  in  tho  oitv.  Our  per  capita  last 
year  ran  close  to  98,  hut.  deducting  the  manufacturing,  l)rings 
the  domestic  consumption  to  29  gallons  per  day.  Our  :ivei!it:;e 
use  per  day  for  this  year,  to  date,  is  7,500,000  gallons,  wliich  is  d  ie 
to  a  completely  metered  system,  and  tdl  water  pumped  being  meas- 
ured by  a  Venturi  meter  in  place  of  plunger  displacement  as  here- 
tofore. 

Mr.  Allbn  Hazbn:  Thai  is  an  interesting  statement  on  meters. 
Can  you  tell  us  irbaA  per  cent  of  the  output  is  accounted  for  by 
your  meters? 

Mb.  Edwabd  L.  Pbenb:  About  60  to  65  per  cent. 

Mr.  John  C.  Tr.a^utwini:,  Jr.:  To  one  who,  like  the  speaker, 
hail.*?  from  one  of  Now  York's  southern  suburbs,  where  the  per- 
centage of  taps  metered  approximates  zero  as  a  limit,  and  where 
the  daily  per  capita  draft  is  something  like  ISO  gallons,  or  from  two 
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to  four  tiinps  what  it  has  any  excuse  for  being,  it  is  refreshing  if 
also  humiliating)  to  learn,  from  Mr.  Peene's  discussion,  that,  in  the 
northern  suburb  of  Yonkers,  where  the  percentage  of  taps  metered 
is  100,  the  domestic  draft  is  only  29  gallons  per  capita  per  day, 
less  than  16  per  cent  of  Fhiladelpliia's,  and  yet  ample;  and  that 
the  city  has  been  able  to  get  along  with  a  water  supply  which,  under 
Philadelphia  oonditioos,  would  have  been  ridioulously  inadequate. 

Only  today,  in  this  room,  a  fellow  suburbanite  who  lives  in  the 
fourth  story  of  the  Philadelphia  Engineers  Club»  said  that,  in  spite 
ol  a  pumpage  of  say  180  gallons  per  capita  per  day,  he  could  be 
sure  of  getting  water  from  the  tap  on  that  floor  only  when,  as  hap- 
pened this  morning,  he  was  forced  to  rise  with  or  before  the  lark. 

For  a  generation  and  more  those  in  cliarge  of  Philadelphia's  wsiter 
supply  have  struggled  for  the  introduction  of  meters,  recognizing 
this  an  the  key,  the  sufficient  key,  and  the  only  key,  to  all  our  water 
troubles;  and  our  City  Charter  expressly  places  the  "Water  Works 
.  .  .  under  the  direction,  control,  and  administration  of  the 
department  of  pubBe  works,''  expressly  forbiddhig  the  City  Coun> 
cils  to  direct  or  interfere  with  the  exercise  of  the  Department's 
eieoutive  functions,  and  expressly  commanding  the  City  Councfls 
to  provide  for  the  proper  conduct  of  the  worics  by  the  Department. 

But,  unfortunately,  these  provisions  of  the  City  Charter  are  a 
dead  letter.  The  Councils  usurp  the  executive  functions  of  the 
Department:  and.  the  water  meter  being  practically  unknown,  and 
therefore  unpopular,  in  Philadelphia,  our  city  remains  in  the  ranks  of 
the  back  numbers.  It  is  needless  to  say  that  she  pays  dearly  for 
her  backwardness. 

Like  its  predecessors,  the  present  reform  administration,  in  its 
early  days,  vigorously  espoused  the  restriction  of  waste  by  means 
of  water  metens.  For  the  enlightenment  of  our  unhappy  people, 
it  set  up  and  maintained,  in  the  City  Hall  courtyard,  an  exposition 
with  a  screen  for  lantern  slides. 

In  his  report  for  1912  Director  Cooke  said: 

We  are  uodoubtedly  fortunate  in  lying  at  the  junction  of  two  such  mag- 
nificent waterways  as  the  Delaware  and  Schuylkill  .   .   .  but  it  is  not 
wite  to  aUow  this  good  fortune  to  be  given  a«  an  excuse  for  a  profligate  waste  - 
of  water,  a  waste  certainly  amounting  to  one<^alf  of  all  we  use* 

(Th«  Director  doabtia*  mttm  0Q>4tfdf  of  all  w*  uodiwiwJ 

In  his  report  for  1911  Director  Cooke  said: 
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From  a  study  of  the  results  obtained  from  other  cities  .  .  .  there 
is  luurdly  a  doubt  that,  if  meters  were  placed  on  those  properties  lAernn 
waste  is  detected,  the  consumption  would  be  so  reduesd  that  a  good  supply 
could  be  maintained  in  all  sections  of  the  city. 

In  short,  the  Department  was  aware  that  the  uee  of  meters  would 
render  the  jiresent  supply  absurdly  ample  for  all  the  city's  needs, 
for  years  to  oome.  It  ia  therefore,  to  put  it  mildly,  disquieting  to 
find  the  Department  now  nearly  silent  on  the  subject  of  waste  re- 
striction! and  to  hear  Director  Cooke  publidy  quoted  as  sa3dng 
that  the  present  supply  must  speedily  be  au^ented,  as  favoring 
the  brinKinp;  of  additional  water  from  dif^tant  sources,  and  as  hav- 
ing asked  the  City  Councils  for  an  appropriation  of  S15,000  for 
the  employment  of  experts  to  advise  him  in  this  connection.  It  is 
difficult  to  understand  this  abrupt  and  unfortunate  change  of  base; 
but  it  may  be  well  to  remember  the  method  adopted  in  the  at- 
tempted introducdon  of  metns. 

Instead  of  installing  meters  at  the  city's  disctetion,  and  at  the 
city's  expense,  the  department  merely  made  their  use  permissive, 
tlie  consumer  paying  for  the  meter,  hoping  thereby  to  reduce  his 
water  bills.  Under  this  arrangement,  of  course,  meters  were  in- 
stalled only,  or  chiefly,  by  "those  just  persons  who  needed  no  re- 
pentance," persons  who  wasted  little  or  no  water.  The  result 
of  course  wa*?  that  the  city  revenue  was  rcdnccd,  without  corre- 
sponding diminution  of  waste,  and  the  meter  system  was  brought 
into  undeserved  disrepute,  to  the  joy  of  those  who  seek  to  profit 
by  the  city's  historic  phght. 

Another  fellow  suburbanite  recently  pointed  to  the  present  Euro- 
pean War  as  evidence  of  the  alleged  fact  that  the  world  has  too 
much  government,  whereas,  irimt  the  wcvld  needs  for  the  ymrea^ 
tion  of  such  world  nuisances,  is  a  strong  world-government,  both 
ready  and  able  to  squelch  promptly  any  upstart  nation  which  might 
elect  to  derange  the  world-organization  by  playing  soldier  on  its 
own  account;  and  in  Philadelphia  we  need  a  government  which, 
taking  its  stand  upon  the  City  Charter,  will  meter  the  water  sup- 
ply, without  a  "by  your  leave"  to  our  ignorant  hoi  polloi  or  to  its 
represent ati VPS  in  the  municipal  le^slature. 

Mr.  Fulton  mentioned  that,  when  the  city  of  Vonkers  set  about 
utilizing  a  certain  source  of  water  supply  in  its  vicinity,  it  found 
that  the  city  of  New  York  iiad  already  preempted  that  su[)ply. 
Now  it  is  not  for  us  suburbanites  to  instruct  the  Metropolis  in  the 
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conduct  of  its  affairs,  but  this  statement  of  Mr.  Fulton's  indicates 
the  need,  in  New  York  State,  of  some  super-municipal  adminis- 
tration of  water  supplies,  on  the  linos  of  that  created  by  our  ever 
progrrssive  brethren  of  Massachusetts. 

Think  of  the  absurdity  of  permitting  New  York  City  to  pro- 
vide itself  with  a  water  supply  from  within  the  state,  not  only  with- 
out piovidiiig  for  tJie  dtetribution  of  thai  supply  among  the  cities 
and  towns  along  the  line  of  its  conduit,  but  actually  helping  itself 
to  a  supply  which  it  now  appears  hdongs  naturally  and  properly 
to  one  of  those  towns!  What  is  the  state  for,  if  not  to  prevent  such 
outrages? 

As  municipal  water  supply  superseded  the  old-time  individual 

water  supply,  under  whicli  each  consumer  drew  partly  from  his 
neighbor's  supply,  and,  incidentally,  also  from  his  nei^^hbor's  cess- 
pool; so,  the  speaker  ventures  to  [)redict  ,  municipal  water  supply, 
a  game  of  "Catch-who-catch-can,"  will  be  j^enerally  superseded, 
first  by  interurban  water  supply,  as  in  the  case  of  Boston  and  its 
surrounding  communities,  then  by  the  state  and  interstate  ad- 
ministrations, and,  eventually  and  logically,  by  national,  and 
finally  by  international  water  supply  administoation. 

Mr.  Auan  Hazek:  Mr.  Trautwine's  rmarks  on  the  Masaa- 
chusetts  control  of  waters  are  very  interesting.  !Mr.  Cuddeback 
and  some  others  have  been  having  experiences  like  that  lately,  and 
find  that  this  makes  it  difficult  for  cities  and  towns  to  get  water, 
which  would  be  easily  available  if  it  were  not  for  the  state  super- 
vision as  now  conducted. 

Mb.  John  C.  Trautwinb,  Jr.:  Mr.  Hazen's  statement  that 
state  control  of  waters  in  Massachusetts  sometimes  "makes  it  diffi- 
cult for  cities  and  towns  to  get  water,  which  would  be  ea^y  avail- 
able if  it  were  not  for  the  state  supervision  as  now  conducted,"  is 
not  at  all  surprising.  It  is  even  probable  that  the  ivojectors  of  the 
New  York  City  supply  thought  it  best  for  the  public  welfare  that 
there  was  no  New  York  State  authority  to  interfere  with  their 
designs  upon  Yorik(vrs  and  her  little  ewe  lanil). 

Doubtless,  after  the  Revolutionary  War,  when  the  original  thir- 
teen states  had  formed  their  "more  perfect  union,"  individual 
states  now  and  then  found  that,  in  certain  c:uses,  the  new  Union 
made  it  difhcult  for  them  to  get  things  wiiich  would  have  been  easily 
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available  if  it  had  not  been  for  the  Union  as  then  conducted;  but 
probably  everyone  now  recognizes  that  the  benefits  accruing  to  each 
of  our  states,  by  virtue  of  ita  preset  membership  in  the  Union, 
vastly  outwd^  any  possible  inoomvenienoe  or  loss  of  prestige  or 
"identity"  which  that  memberahip  may  entail. 

Undtf  the  present  "economic'*  system,  which  puts  its  premiwn 
upon  self-seeking,  it  is  onty  to  be  expected  that  eacih  new  adventure 
in  further  sodalinition  will  fail  to  work  quite  smoothly  at  first; 
but,  in  the  long  run,  we  do  not  generally  find  that,  where  such  ad- 
ventures have  been  made  and  carried  out  in  the  proper  spirit,  there 
has  been  general  clamor  for  a  reversion  to  the  ancient  rule  of  "every 
town  for  itself,  and  the  devil  take  the  hindmost." 


0BSERVATI0K8  OF  SOME  EUROPEAN  WATER  PXJRm- 
GATION  AND  SEWAGE  DISPOSAL  PLANTS* 

By  Edwabd  Babtow 

During  a  tap  to  Europe  in  the  maamet  of  ldl4,  acme  of  the 
Euiopeaa  pnctioea  in  water  purification,  in  sewage  disposal,  and 
in  lahoiatory  control  wete  observed.  No  special  outline  was  made 

for  the  trip,  beyond  a  plan  to  visit  certain  prominent  men  who 
would  know  the  latest  developments  along  the  lines  to  be  investt- 
gated.  No  definite  schedule  was  planned,  so  that  places  off  of  a 
regular  line  might  be  visited,  m  aorordnnce  with  the  instructions  of 
the  men  conpsu^ted.  After  August  first,  owing  to  the  war,  nearly 
three  weeks  of  a  gradually  developed  schedule  had  to  be  abandoned. 
It  was  impossible  to  carry  out  plans  to  visit  Strasburg  to  see  the 
fish  ponda  u.sed  for  sewage  disposal;  Lun^ville  to  see  the  water  purifi- 
cation by  means  of  ultra-violet  rays;  Frankfort,  Cologne,  the  Essen 
district  and  Ghenti  to  see  special  methods  of  sewage  disposal.  No 
attempt  was  made  to  see  any  plants  in  the  neigbborhood  of  Paris. 
In  London  all  peimits  to  visit  the  reservoirs  of  the  water  depart- 
ment had  been  withdrawn,  and  anned  guards  watched  the  reeer- 
voiis  day  and  night. 

Many  of  the  European  water  purification  plants  and  sewage  dis- 
posal works  have  been  described  by  others,  an  attempt  will  be  made, 
therefore,  to  describe  only  what  seemed  to  \^  unique.  Owing  to 
the  fact  that  water  purification  and  sewage  disposal  are  so  closely 
related,  a  chronological  order  will  be  followed  in  the  oljservations. 

Hamburg  was  the  first  city  visited.  The  water  supply  of  Ham- 
burg is  taken  partly  from  tiie  Elbe  Biver  and  partly  from  weUs. 
The  water  works  are  located  on  the  river  above  the  city,  but,  the 
£3be  being  a  tidal  water,  at  times  the  sewage  polluted  waters  of 
the  river  reach  the  intal^  It  is  customaiy  oxjy  during  the  ebb 
tide  to  pump  the  water  into  the  lai^e  settling  basins.  Altona 
which  adjoins  Hamburg  down  the  river,  obtains  its  water  supply 

*  Paiwr  raad  before  a  apedal  meetfais  of  the  lUhioia  Water  Supply  Amo» 
ciatiotx  (liUiioia  Section  of  the  Amerieep  Water  Woriw  Aeeoeietiop),  November 
1914. 
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from  a  point  below  the  sewers  of  Imtii  cities.  Heversinp^  the  prac- 
tice of  Humbuig,  Altoim  pumps  water  into  its  puriiicatioii  works 
only  during  the  flood  tide.  Hie  Elbe  lUver  through  Hamburg  and 
Altona  is  therefore  like  a  large  tank  disposing  ol  the  sewage  whidi 
is  passed  into  it.  The  only  treatment  Hambiuig  sewage  leoeives 
is  screening  through  revolving  screens  composed  of  aluminum  bars 
about  one  foot  long,  placed  a1)ou(  one  centimeter  (a  little  leas  than 
one-half  inch)  apart.  Tbe  flow  of  the  water  in  the  river  averages 
1200  cubic  meters  per  second.  The  dry  weather  flow  of  the  sewage 
is  3  to  4  cubic  meters  per  second,  and  the  wet  weatlier  flow  20  cu])ic 
meters  per  second,  so  that  there  is  ample  cUlution  to  prevent  any 
nuisance,  and  to  allow  the  water  to  be  satisfactorily  purified  for 
drinkinfr  purposes.  At  the  water  purification  plant  alum  is  used 
as  a  coagulant  prior  to  scdimenlatiou.  It  is  thouglii  that  Hamburg 
has  the  only  puriflcation  plant  on  the  continent  where  a  coagulant 
is  allowed.  The  wateri  after  passing  through  large  sedimentation 
basins/ is  filtered  through  slow  sand  filters  (Fig.  1).  These  filters 
axe  uncovered,  and  in  winter  are  covered  with  ioe.  Owing  to  the 
fact  that  there  is  a  prejudice  agamst  the  use  of  water  taken  from  the 
river,  tbe  water  department  is  endeavoring  to  develop  a  ground 
water  supply.  A  number  of  wells  have  been  sunk,  and  considerable 
water  obtained,  but  the  Hamburg  authorities  are  handicapped  by 
the  fact  that  there  is  not  sufiiciont  arert  In  Hamburp  for  proper 
development  of  ground  waters.  Hambuig  is  unable  to  extend  its 
well  system  into  Prussiri,  and,  for  the  disposal  of  its  sewage,  has 
purchased  from  Prussia  an  island  in  the  lower  Elbe.  The  situation 
is  smular  to  one  in  this  country,  where  New  York  City  cannot  go 
outside  of  New  York  State  to  Connecticut  or  New  Jersey  for  its 
water  supply.  The  ground  water  obtained  by  Hamburg  oootains 
so  much  iron  that  iron  removal  plants  have  been  constructed. 

WhOe  the  sewage  from  the  city  of  Hamburg  itself  is  easily  dis- 
posed of  by  tbe  dilution  method,  several  of  the  smaller  cities  under 
the  direction  of  the  Hamburg  authorities  are  located  so  far  from 
the  river  that  another  means  of  purification  is  necessary.  At  Berge- 
dorf,  a  city  of  15,000  inhabitants,  located  about  ten  miles  from 
Hamburg,  no  water  whatever  is  available  for  sewage  dilution. 
Purification  is  accomplished  l)v  Inihoff  tanks  and  sprinkling  filters, 
followed  by  fish  ponds.  ^   This  is  a  modification  of  a  system  of 

*  K.  Alien,  Mumcipal  Engineering,  47,  197-201. 
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purification  introduced  at  Strashurg,  under  the  direction  of  Pro- 
fessor Hofer  of  Munich,^  where  satisfactory'  results  with  a  dilution 
of  two  or  three  parts  of  pure  water  are  claimed.  At  Berjredorf 
with  no  dilution  it  has  Ijeen  jx>ssible  to  satisfactorily  purify  the 
effluent  from  the  sprinkling  filters.  The  purification  is  accomplished 
with  the  assistance  of  water  plants  (Fig.  2)  which  apparently  remove 
the  toxic  properties  of  the  sewage,  and  make  the  water  suitable 
for  fish  culture.    Fish  placed  in  the  ix)nds  in  the  spring  grow  rapidly 


Flo.  1.    Slow  Sand  Filtehs,  Hamblko,  Germany 


during  the  summer.  The  flesh  is  gootl,  esix?cially  if  the  fish  are 
transferred  to  pure  water  for  one  or  two  weeks  before  they  are 
eaten. 

At  Berlin  the  Lalx>ratoiy  for  Water  Hygiene,  located  at  Berlin- 
L  Dahlem,  was  es|>ecially  interesting.    In  1901  the  Royal  Research 

and  Testing  Station  for  Water  and  Sewage  Purification  was  estah- 
lishetl.    At  the  end  of  twelve  years  the  organization  had  grown  so 

^  Hofer,  Fischerei  Zeilung,  16,  148. 
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much  that  a  new  building  costing  $125,000  was  constructed  (Fig.  3). 
The  name  of  the  organization  has  l^een  changed  to  " Landesanstalt 
fiir  Wasscrhygiene. ' 

This  laboratory'  has  control  of  the  water  supplies  and  sewjige 
disposal  plants  in  the  province  of  Priissia.  It  also  does  commercial 
work  for  other  Gemian  provinces  and  for  foreign  countries.  Work 
of  mvestigation  is  often  done  in  cooperation  with  officers  in  cities 
and  villages,  and  joint  articles  are  frequently  published  by  memlx^rs 
of  the  staff  and  the  c'liy  officials.    At  the  present  time  the  stafT 


Fio.  2.    Fish  Pond  and  Lahokatouv  of  the  Behgrdorp,  Germany,  Sewage 
Disposal  Works.    Photograph  by  Dr.  Keim 


numlxM's  forty  workei*s.  The  scientific  publications  from  the  labo- 
ratory are  of  great  value.  The  new  building  contains  library  space 
which  will  accommodate  30,000  volumes.  In  July,  1914,  one  hundred 
and  one  journals  were  regularly  received.  An  attempt  was  being 
made  to  have  available  for  the  use  of  the  laboratorv'  staff  all  liter- 
ature in  all  languages,  concerning  water.  In  April  and  October 
instruction  is  given  to  water  works  men  in  methods  of  water  supply 
and  sewage  disposal.    Hegular  lectures  are  given,  and  the  men  are 


*  Mittcilungen  aus  dcr  Kuniglichen  Landesanstalt  fiir  Wasserhygiene,  17. 
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taken  on  trips  to  interesting  plants  in  the  neighlxirhood  of  Berlin. 
Professor  Dr.  Thum  of  the  laboratory  very  kindly  outlined  scveml 
trips  which  would  be  most  advantageous  to  take  in  the  limited 
time  which  could  he  devoted  to  this  section. 

The  water  supply  of  Berlin  is  obtained  partly  from  lakes  imd  partly 
from  wells.  In  Berlin,  as  in  Hamburg,  there  is  a  prejudice  against 
water  from  surface  sources,  and  the  authorities  are  endeavoring  to 
replace  the  lake  supplies  by  ground  water  supplies.  At  Mugglesee 
about  one-third  of  the  slow  sand  filters  originally  used  to  filter  lake 


Fic.  3.    Laboratory  for  W  atkr  Hygiene.  Herlin-Dahi.em,  Germany 


water  have  l>een  given  over  to  the  removal  of  iron  from  ground  water 
supplies  obtained  from  wells  near  the  lake.  The  water  is  pumped 
from  the  wells  to  elevated  di.stributors,  from  which  it  trickles  over 
manj'  series  of  wooden  gratings,  during  which  process  the  iron 
l)ecomes  completely  oxidized. 

A  new  plant  at  Wuhlheidc  obtains  ground  water  from  eightj' 
driven  wells.  It  had  been  in  operation  only  five  days  at  the  time 
of  this  visit.  The  water  from  the  wells  is  pumped  to  the  upper 
f>ai't  of  a  high  building  (Fig.  4)  and  sprayed  tlirough  special  nozzles 
over  beds  of  coarse  gravel.  The  water  having  been  thoroughly 
aerated  and  the  iron  oxidized,  it  is  passed  through  pressure  filters 
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(Fig.  5).  Tlie  plant  liad  iK'en  in  ojx'ration  only  a  few  days,  hut, 
from  the  experiments  from  which  tlU;  plant  was  designetl,  it  is  ex- 
pected that  good  results  in  imn  removal  will  l>c  obtained. 

The  Prussian  authorities  arc  very  particular  to  protect  the  streams 
from  pollution  by  sewage.  This  is  especially  nccessar>'  l>ecausc  of 
the  small  flow  and  the  sluggish  character  of  the  streams.  Berlin 
proi)er  owns  large  irrigation  fields  to  which  the  sewage  is  punii)ed; 
43,000  acres  in  all  are  owned;  21,000  are  in  use.    It  is  rumored  that 


Fio.  4.   Ikon  Removal  Pla.nt  of  Berli.n  Water  Works,  WUhlheide 

Berlin  is  giving  up  sewage  irrigation.  I^erlin  projx?r  is  not  doing 
so.  The  suburbs  have,  however,  found  it  necessarj'  to  adopt  bio- 
logical proce-sses  of  purification  l)ecause  of  the  lack  of  suital)le  land 
for  irrigation  fields.  The  sewage  from  twelve  districts  in  Berlin  is 
pumped  to  various  sewage  fields.  The  fields  at  Cii-oss  Beeren  are 
the  largest  in  extent,  and  are  typical  of  all  the  fields.  The  sewage 
passes  through  a  pressure  pipe  line.  An  indicator  tower  shows  the 
rate  of  flow.  The  heavy  material  is  removed  by  open  tanks.  From 
the  tanks  it  flows  by  gravity  through  open  channels  to  the  fields. 
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The  laud  in  the  fields  is  ivnted  to  the  pejisants,  who  are  willing  to 
pay  twice  as  much  for  lands  inside  these  irrigation  fields  as  for  land 
outside.  On  some  of  the  fields  several  crops  are  harvesteil  each 
year.  The  vegetables  raised  were  esfX'cially  noteworthy,  most  of 
the  vegetables  used  in  Berlin  iK'ing  obtained  from  the  sewage  farms. 
One  other  crop  is  especially  noteworthy,  Italian  rj^e  grass,  which 
may  be  harvested  six  times  during  the  season.  It  grows  to  the 
height  of  a  meter  a  month. 
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Fio.  5,   Presscre  Filters,  Ikon  Removal  Plant,  Berlin  Water  Works, 

WOhlheide 

Tanks  or  sprinkling  filtei-s  are  in  use  at  Wilmcrsdorf,  one  of  the 
larger  suburbs,  and  in  other  parts  of  dreatcr  Berlin. 

Especial  attention  was  called  to  the  Reinsch  screens*  in  use  at 
El)erswalde.  These  are  revolving  screens  having  numerous  holes 
about  i"*"^  '^y  h  inch.  The  screens  are  cleaned  by  revolving 
brushes.  The  sludge  obtained  is  sold  to  the  fannere  who  allow  it 
to  ripen  for  use  as  a  fertilizer.    Veiy  complete  purification  is  ob- 


*  Engineering  and  Contracting,  42,  273-6. 
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taine<l  at  El>orswnl(l(\  TIk^  sewage,  after  screening,  is  passed  into 
septic  tanks  and  through  sprinkling  filters  with  a  unicjue  system  of 
distribution  (P'ig.  G).  The  sewage  passes  to  a  trough  along  the  sifie 
of  the  filter  lx»ds.  From  this  trough  it  is  syphoned  to  a  travelling 
cylindrical  distributor  containing  numerous  buckets,  ^^^len  these 
buckets  are  filled  the  weight  causes  the  traveler  to  move.  A  check 
at  the  vm\  of  the  IxhI  reverses  the  flow  and  the  direction  of  the  traveler. 


Fig.  6.    Sewac.k  Distribitors  .*^PRI\KLI^•^.  Filters,  Ebb:rswalde, 

CJkrmaxy 


It  then  p:isses  through  contact  betls  and  is  finally  discharged  into  a 
canal. 

At  CoiMMiick,  another  Bi'rlin  suburb,  the  sewage  is  mixed  with 
finely  ground  lignite  or  brown  coal,  and  a  small  amount  of  alum  to 
sen'c  as  a  coagulant.  A  very  complete  mixing  is  ol)tained  by  means 
of  perforated  l)aflfles  (Fig.  7).  The  mixing  is  much  more  satisfactory 
than  wlien  the  baffles  were  solid.  The  thoroughly  mixed  sewage 
and  lignite  pa.ss  to  large  sedimentation  basins.  Much  of  the  s^us- 
pended  matter  settles  near  the  inlet.    Yen*  little  baffling  is  needed. 
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and  an  effluent  satisfacton-  to  the  government  authorities  is  obtained 
Three  sethnientation  basins  arc  provitletl.  While  one  is  in  use  as  a 
se<linientation  basin,  in  the  second  the  sludge  is  bemg  dried,  and  in 
the  third  the  dried  sludge  is  being  removed.  The  dried  sludge  is 
burned  for  fuel,  alone  in  the  furnaces  under  the  low  pressure  boilers, 
antl  mixed  with  one  to  two  parts  of  coal  under  tlie  high  pressure 
boilers,  which  supply  power  to  the  electric  light  plant  of  the  city. 


Fio.  7.    I'erfokatkd  Baffle,  Copenick,  Germany 


It  is  stated  that  more  satisfactory'  drving  of  the  sludge  takes  place 
when  it  is  piled  to  a  height  of  several  feet,  than  when  spread  out  in 
a  thin  sheet,  probably  due  to  the  pressure  exerted  on  the  lower  por- 
ous layers. 

At  Dresden  the  water  supply  is  obtained  from  wells.  Serious  dif- 
ficulties have  been  experienced  because  of  the  manganese  content  of 
the  Dresden  water  supply.  Service  pijies  become  filled  with  a  black 
precipitate,  and  the  water  cannot  always  be  used  for  the  laundry. 
Two  manganese  removal  i)lants  arc  in  oixjration.    One  consists  of 


Digitized  by  Google 


22 


EDWARD  BARTOW 


gravity  filters  built  in  the  original  reservoir.  The  water  passes 
through  coarse  sand  on  which  manganese  removing  algae  h&xc  been 
devdoped.  These  filteFB  are  washed  by  reveising  the  current^  and 
are  probably  the  nearest  approach  to  the  mechanical  gnvity  filters 
in  use  in  the  United  States.  The  seeond  plant  ccmsistB  of  pressure 
filters.  One-half  are  filled  with  manganese  peimutit  and  half  with 
gravel  on  which  a  manganese  removing  organism  has  been  allowed  to 
develop.  Both  processes  are  satisfactory,  but  owing  to  the  economy 
of  the  sand  and  manganejse  removing  organism  this  process  seems 
to  lie  better  than  the  mnnganrso  ponimtit.  A  very  sfitisfMrt*My  ac- 
count of  the  experiments  p<'f  fnnno(l  at  Drcstlcn  is  given  by  Tilhnans.* 
Kemsch  screens  have  bccji  recently  adopted  at  Drcsflen  for  sewage 
treatment.  The  dr>'  weather  flow  is  taken  care  of  hy  one  screen. 
The  storm  water  sometimes  requires  four  to  be  put  in  openition. 
Without  further  treatment  the  sewage  is  allowed  to  flow  into  the 
Elbe.  There  is  sufficient  diluting  water  to  render  the  sewage  in- 
nocuous.* 

No  photographs  could  be  obtained  of  a  sewage  disposal  plant  at 
Coethen,  as  the  plant  was  visited  during  a  heavy  rain  storm  and  pho* 

tography  was  out  of  the  question.  Tliis  plant  has  been  desifined  by 
Baumeister  Benzel  witii  Dr.  Dunbar  of  the  Hamburg  Hygienic  Labora- 
tory as  consultant.  By  settling  ninety-two  per  cent  of  the  suspended 
matter  is  r(>Tnf>\e(l.  and  the  sludtje  is  witlidrawn  before  it  has  time 
to  |)iitn'fv.  In  tiie  l)()tl()ni  are  sixteen  t i;in>\ei*se  tlivisions,  eaeh 
slopniji  to  a  trou^:li  to  which  tiie  sediment  .■settles.  When  this 
nient  is  io  be  reino\  ed,  a  .sliding  door  separates  the  trough  fioni  the 
upper  part  of  the  tank.  The  opening  of  u  gate  on  the  side  of  the  tank 
allows  the  greater  part  of  the  sludge  to  flow  out,  the  balance  is  drawn 
out  by  means  of  a  hoe.  The  gate  is  closed,  the  trough  filled  with 
water  and  the  sliding  door  opened  without  any  disturbance  of  the 
liquid  above.  The  effluent  from  the  tank  passes  to  sprinkling  filters 
which  are  well  constructed  with  an  outside  concrete  retaining  wall  of 
a  special  design.  In  the  center  is  a  specially  designed  piece  of  con- 
crete so  arranged  that  th(^  underdrains  can  be  flushed  out  with  hose 
whenever  desired.  (Ireen  algae  were  growing  ifi  the  effluent  drains, 
showing  a  veiy  satisfartoiy  purification.  Owing  to  the  fact  that  the 
plant  is  new,  and  that  it  takes  care  of  both  sanitary  sewage  and 

^Journal  fdr  GasbeUuchlnng  und  Wasser  Yermrgung,  o7,  71.'i-24, 
^  Dateaman,  Journal  of  the  American  Water  Works  Associaliun,  \'ul.  1, 
365.  . 
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stonu  water,  and  that  oomparatively  few  flanitary  oonneotiomi  haye 
been  made,  the  plant  should  leceive  a  more  extended  trial  before 
the  design  ia  wueaervedly  raoommeaded. 
At  Magdeburg  the  Pueoh-Ohabal  fihem  of  the  Magdeburg  water 

system  were  visited.  Magdebing  has  the  only  large  plant  of  tluB 
kind.  The  authorities  are  apparently  satisfied  with  it  for  they  are 
doubling  its  size.  At  Magdeburg  they  use  not  only  the  prefilters, 
but  also  the  socalled  rapid  filters  and  final  sand  filters.  It  may  be 
necessarj'  to  take  such  precautions  with  the  water  from  the  Elbe, 
but  the  installation  is  certainly  very  ex[K'nsive  and  the  cost  of  filtra- 
tion must  be  high.  A  very  good  description  of  these  filters  is  found 
in  Engtnecnn^,  89,  117,  132,  164. 

At  Munich  the  sewage  without  any  purificaticm  whatever  is  al- 
lowed to  flow  into  the  swift  flowing  Isar  Biver.  Sewage  purifisation 
is  uuneeessavy  beeanse  the  water  below  the  cHy  is  not  used  for  drink- 
ing purposes  and  is  too  oold  for  bathing.  The  engineer  stated  that 
within  sixty  miles  all  traces  of  sewage  had  disappeared.  Owing  to 
the  outbreak  of  the  war,  Munich  was  the  last  German  city  visited. 

The  cities  visited  in  Germany  furnish  a  good  series  of  illustraUons 
of  sewage  disposal  methods,  horn,  stcaigbt  dilution  up  to  the  most 
thorough  treatment. 

Owing  to  the  war  the  London  waiter  works  were  under  an  armed 
guard,  and  it  would  have  been  necessary  to  obtain  special  permis- 
sion to  visit  the  plant.  Under  those  circumstances  it  seemed  unwise 
to  ask  the  authorities  for  the  special  favor. 

An  interesting  plant  visited  in  England  was  the  water  *ftfe«m«g 
plant  ci  the  Wooloombers  Ltd.  at  Bradford,  where  SOfiOO  gsUons 
per  day  of  water  having  a  hardness  equivalent  to  thirty  grains  per 
gallon  were  softened  to  sero  by  lime,  soda  and  permutit.  Pennutit 
alone  was  not  satisfactoiy  and  the  combined  soda  ash,  lime,  permutit 
plant  was  installed.  The  water  is  first  treated  with  lime  and  soda, 
passed  through  a  settling  tank,  then  over  calcium  permutit  to  remove 
the  8ii5ipended  matter  and  excess  of  alkalinity.  A  permutit  tiltrr 
gives  the  final  product  of  zero  hardness.  The  process  is  said  by  the 
chemist  aud  superintendent  to  be  very  satisfactory'.  Two  {wuruJs 
of  soap  per  gnuu  ix;r  gallon  per  1000  gallons  is  the  saving  made. 
This  is  a  savmg  of  00  pounds  per  thousand  gallons. 

The  laiisest  and  probably  the  only  munidpal  pennutit  watw  sof- 
tening plant  is  located  at.Hooten,  near  Liverpool.  Hils  plant 
was  bdh  to  fuinidi  a  water  guanmteed  to  have  less  than  ten 
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graioB  per  naJkok  of  haidness.  The  origiiial  water  contains  about 
thirty  gnuns  per  gaUon*  Two4hirda  of  the  water  is  reduoed  to  a 
hazibeaB  of  sexo,  and  is  then  mixed  with  one^ttuid  its  volume  of  the 

original  T-\  ater.  Owing  to  lack  of  time,  the  plant  was  not  visited, 
but,  in  an  interview  Mr.  Bettle,  the  superintendent,  stated  that  the 
process  was  satisfactory,  and  that,  if  it  were  neoessaiy  to  enlarge 

the  plant,  the  same  process  would  be  used. 

An  interesting  frature  in  sewage  purification,  aeration  was  ol)- 
scrvcd  at  Manchester.  The  preliminary  experiments  have  been  de- 
scril>ed  in  tho  1914  A  nnnnl  Report  of  the  Rivers  Department  of  the 
Corporation  of  Manchester.  This  process  in  brief  consists  m  i»lo\s  lug 
compressed  air  through  sewage  until  what  is  known  as  activated 
dudge  is  dev^ped.  This  sludge  added  to  sewage  and  stirred  by 
air  has  the  property  of  purifying  the  sewage  very  rapidly.  For 
exsmple,  with  a  tank  containing  1300  cubic  feet  in  which  are  300 
cubic  feet  of  activated  sludge,  1000  cubic  feet  of  sewage  can  be 
treated  ever>^  six  hours,  or  4000  cubic  feet  of  sewage  can  be  treated 
daily.  This  allows  four  hours  for  treatment,  two  hours  for  settling, 
emptying  and  filling.  It  is  claimed  that  by  this  process  a  sewage 
effluent  can  be  obtained  which  is  in  ^>ettor  rondition  thnn  effluent 
which  has  passed  through  Imhtdi  tanks  and  sprinkhng  hlters.  If 
the  claims  of  the  process  are  borne  out  by  further  experience,  it  is 
expected  that  considerable  sums  will  be  saved  in  the  construction  of 
sewage  purification  works.  Professor  Fowler,  under  whose  direction 
the  experiments  have  been  carried  out,  has  consented  to  serve  as 
advisor  for  canying  on  expeiunmts  in  the  laboratoiy  of  the  Water 
Survey.  Later  his  Bcrvices  would  be  available  as  consultant  for 
the  construction  of  plants  on  a  larger  scale.^ 

To  show  the  stress  under  which  water  works  men  are  working,  it 
need  only  be  stated  that  in  one  place  six  rifles  were  leaning  against 
the  wall  of  the  oflke,  and  the  superintendent  stated  that  the  three 
plant^s  of  his  company  were  watched  by  armed  guards  night  and  day. 
The  men  in  charge  of  the  various  plants  visited  were  vory  cordial, 
and,  even  after  war  broko  nv.t,  when  many  of  the  assistants  had  vol- 
unteered and  extra  work  devolved  on  those  left,  most  courteous  at- 
tention was  extended. 

^  Ardarn  and  Loclntt,  Jour,  Soe,  Cftm.  Ind.  33,  523-39. 
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The  first  attempt  at  a  scientific  analysis  of  the  above  subject  seems 
to  have  been  made  by  Mr.  Wynkoop  Kiersted  in  a  paper  published 
in  the  TranaaeHmM  nf  tke  Ameriam  Sodefy  pf  CMBnffimen  in  1807. 
Mr.  KieiBted  In  that  paper  foreBhadows  the  now  generally  adopted 
idea  of  a  going  iralue  in  addition  to  the  physical  value  of  the  plant 
•proper,  ae  may  be  seen  from  the  following  extract: 

The  pwaat  tiIiw  of  a  plant  vaAmom  both  the  plant  and  the  busiiMes 
fesotliiig  bom  the  me  of  the  pliixt. 

Since  that,  Lime  much  has  been  written  on  the  question  of  valua- 
tion, etc.,  for  the  purpose  of  rate  making,  and  comparatively  little  on 
the  valuation  of  a  phuit  for  the  purpose  of  eondemnatlfxi. 

ISnth  the  increase  of  the  practice  of  establiahing  state  coinmissiflns 
having  jurisdiction  over  all  matteis  of  public  utility,  prospects  are 
good  for  some  uniform  method  of  valuation  for  the  takmg  over  of 
such  properties  being  fonnulated.  At  present,  whoe  a  water  works 
plant  is  to  be  taken  over  by  a  municipality,  it  is  generally  acquired 
by  one  of  the  following  methods: 

1.  Voluntary  a^ement. 

2.  By  a  definite  provision  contained  in  original  franchise. 

3.  By  due  process  of  law,  as  where  a  water  works  company  has 
violated  some  of  the  terms  of  its  franchise. 

4.  By  direct  legislative  action. 

5.  By  actim  on  the  part  of  the  Public  Service  Commission  having 


6.  Wh«e  a  smaller  municipalify  has  been  absorbed  by  a  lar^r 
one,  the  original  rights  are  nullified. 

1.  In  case  of  a  voluntaiy  agreement  it  is  customary,  after  the  gen- 
eral terms  of  the  taking  over  have  been  agreed  upon,  to  legalize 
such  action  by  a  local  ordinance,  or  by  a  vote  of  the  citizens  of  the 
municipality.  Such  an  ordinance  usually  fixes  the  number  of,  and 
method  of  appointing  official  appraisers,  etc.   The  usual  practice  is 
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to  have  three  appraiuere,  one  to  be  selected  by  each  party  to  the 
agreement,  and  the  two  selected  to  select  the  third.  As  a  rule  such 
voluntary  agreements  provide  that  both  parties  will  accept  as  final 
the  decision  of  the  appraisers,  and  the  results  will  largely  depend 
on  tbe  ability  tatd  honesty  of  the  wai  selected. 

2.  In  flome  stateB  aU  fin&ehiBes  are  limited  by  law 
coimniinfty  served  the  right  to  take  over  the  worlce  of  a  water  wotka 
oompany  at  any  tune,  upon  due  notice  and  after  an  appraisal,  the 
rules  for  which  are  fixed  either  by  the  franchise  itself  or  by  the  laws 
of  the  state.  Maine  and  Wisconsin  are  among  the  states  that  pro^ 
vide  for  such  indeterminate  franchises.  In  other  states  franchisee 
are  only  granted  for  limited  periods  with  provisions  for  renewals  or 
taking.  Even  when  no  general  state  regulation  o?<ista  it  has  been 
the  practice  in  some  localities  to  pro\nde  for  tlu  (  ontingency  of  a 
possible  taking,  and  the  method  to  be  followed,  b^-  due  provision  in 
the  franchise. 

3.  Where  a  water  works  company  operates  under  a  franchise  that 
oontainB  definite  stipulation  to  pressure,  quality  of  water,  eervifle^ 
etc.,  and  it  violates  any  of  these  stipulations,  it  can  be  deprived  of 
its  franchise  by  law,  and  the  community  affected  can,  in  such  an 
events  either  take  over  the  plant  at  a  legally  determined  valuation, 
or  it  can  bufld  its  own  plant.  To  quote  a  caee  in  point: 

In  a  certain  village  where  the  supply  was  adjudged  inadequate,  the  village 
obtMned  not  only  the  right  to  construct  and  operate  its  own  plant,  but  was 
slso  given  the  ri^t  to  ooforae  a  tax  on  the  offending  watw  eompoiQr's  prop- 
erty for  the  purpose  of  installing  such  a  municipal  water  plant.  Sec  Beauty 
Springs  Water  Company  va.  Village  of  Lyons  FallB,  New  York— 134  N.Y., 
S.  290. 

4.  Where  a  water  works  company  is  operating  under  a  perpetual, 

or  a  long  term  fiandiise  that  has  not  expu«d,  and  the  community 
served  by  said  company  desires  to  acquire  the  water  works  pioperly, 
it  can  do  so  by  direct  action  through  the  state  legislature,  under 
what  is  known  as  the  right  of  "  eminent  domain."  The  United  States 
Supreme  Court  bus  ruled  that  "eminent  domain"  is  superior  to  fran- 
chise rights  and  that  a  franchise  is  merely  property,  and  as  such  may 
be  taken  for  the  public  good,  provided  that  the  same  is  taken  in 
such  a  maiiiiur  as  will  not  violate  the  fifth  and  fomtecath  amend- 
ments of  the  Constitution  of  the  Un  ted  States.  (Sec.  166  U.  S.,  p. 
693  and  115  U.  S.,  p.  673.)   In  other  words,  a  franchise,  perpetual  or 
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otherwise,  is  property,  and  has  a  value  that  can  be  legally  determined. 
The  franchise  as  well  as  other  propf  rty  mtiy  he  taken  for  the  public 
good,  provided  that  its  owner  in  p&id  a  legally  detennined  fair  value. 
In  law  a  corporation  has  the  same  status  as  a  person. 

5.  Where  a  water  works  plant  is  taken  over  under  Public  Service 
Commifision  regulations,  it  is  simply  a  matter  of  action  under  a  leg- 
islative Amotiim  that  hie  been  delefBted  bgr  the  Legialatiire  to  the 

Id.  the  Ckmtia  Water  Company  case,  the  United  States  Supreme 
Court  decided  that  the  legiidature  had  the  right  to  delegate  any  of 

its  functions  to  a  commission  or  other  subordinate  body,  and  auoh 
oommiflBion  had  in  all  matters  so  delegated,  ail  legialative  powers 
when  exercised  in  the  manner  for  it  provided. 

6.  The  only  case  the  author  can  find  where  a  water  compmy  lost 
what  it  claimed  were  ( xc  lu-iive  rights  by  the  annexation  of  a  com- 
munity  served  to  a  lar<:or  political  l)o<ly,  was  that  of  the  Rogers  Park 
Water  Company,  operating  in  a  village  thai  was  annexed  to  Chi- 
cago. The  word  "exclusive"  appeared  in  the  original  franchise,  but 
the  Appelate  Court  ruled  as  follows: 

But  certainly  ihp  fact  that  thn  lifo  of  thn  corporation  which  is  alleged  to 
have  made  the  excInHi\  c  and  L'-stnppin<;  contract  has  ceased,  that  the  territory 
involved  has  become  a  part  of  the  city  of  Chicago,  that  in  conaequence  the 
tadag  power  of  tbo  elty  has  ostended  itaolf  over  tho  ialiabitaato  fhenof ,  sad 
that  their  property  must  be  taxed  equally  with  all  other  citiseus  of  Chicago 
to  make  up  a  deficit  in  the  wator  revenue  of  the  city,  if  there  should  be  one, 
dooa  not  detract  from  the  force  of  the  argument  against  the  contention  of  the 
»ppalla&t.  It  ia  not  possible  on  the  oontfary,  that  the  dtiienB  eomporing  tlie 
TiUace  of  Rofers  Park,  now  a  part  of  the  city  of  Chicago  have  a  legal,  equity 
able  and  moral  right  to  demand  that  the  city  of  Chicago  should  give  them 
tfaeir  water  supply  on  the  same  terms  it  gives  such  supply  to  other  citisens. 

No  matter  what  method  is  adopted  for  taking  over  a  mtter  com* 
pany  property,  the  one  thing  insisted  upon  by  oommissions  and 
courts  alike  is  "that  the  price  to  be  paid  must  be  the  fair  value  ol 
the  proper^  taken  at  the  tame  of  taking/'   Both  commissions  and 

courts,  however,  arc  very  chary  of  defining  strictly  what  constitutes 
a  fair  vn1uf>    Tho  vfirious  elements  that  enter  into  a  valuation  may 

be  defined  as  follows: 

1.  The  value  of  tlio  physical  plant. 

2.  The  value  of  the  franchise  (if  any). 

3.  The  going  concern  value. 
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4.  The  market  value. 

The  allowed  value  may  be  any  one  of,  or  a  combination  of  the 
above  elements,  depending  upon  circumstances  and  the  appraisers. 

PHYSICAL  VALUE 

This  may  be  arrived  at  in  various  wayB,  same  of  wiiioh  are  enum- 
erated below: 

(a)  Actual  original  cost. 

(b)  Actual  original  cost,  less  depreciation  and  plus  appredatum. 

(c)  Cost  of  reproduction,  new. 

(d)  Cost  of  ri'{)i  ()(luction,  new,  less  depreciation,  etc. 

(e)  Cost  by  valuation  inspection. 

In  getting  at  the  cost  or  value  of  the  physical  plant,  the  actual 
original  cost  can  seldom  be  ascertained.  As  a  rule  a  water  ivorks 
agrstem  does  not  come  into  being  as  a  complete  and  finished  unit, 
but  is  construeted  piecemeal  in  a  manner  that  the  growth  of  the 
oommimiiy  and  its  demands  for  water  warrant.  As  the  plant  begins 
to  deprr  eiate  from  the  moment  it  is  put  into  service,  and  additions 
are  made  from  time  to  time,  it  is  easy  to  sec  that  no  aUowance  that 
does  not  take  into  account  both  of  the  above  factors  will  be  a  fair 
one. 

Land  value  and  water  rights,  on  t!ic  other  hand,  may  sensibly  in- 
crease in  value,  and  obsolete  or  inadequate  machineiy  may  be  aban- 
doned or  scrapi^ed.  Taking  into  account  all  these  factors,  the  courts 
imd  commissions,  as  a  rule,  have  adoped  the  "Cost  of  reproduction, 
new,  tess  deprecktion  method,"  as  the  fairest  to  both  sides.  Such 
"cost  of  reproduction"  need  not  necessarily  mean  an  exact  duplica- 
tion of  the  existing  plant.  The  courts  have  decided  that  such  cost 
shall  be  understood  as  for  a  plant  of  like  capacity  and  effiden<^. 
The  most  recent  ruling  of  the  United  States  Supreme  Court  was  that 
the  value  to  he  fixed  was  to  be  obtained  by  deductuig  depreciation 
from  the  cost  of  reproduction,  new.  Such  cost  of  repioductioa  may 
be  based  on  present  conditions  and  price!?,  or  present  prices  and 
orif^inal  conditions,  or  on  original  prices  and  conditions.  Marked 
dificrcnces  of  opinion  exist  as  to  which  of  the  above  methods  is 
correct. 

The  courts  favor  existing  conditions  and  prices,  which  seems  right, 
as  what  is  sought  is  the  fair  value  of  the  property  to  be  taken  at  the 
present  time.  A  special  committee  of  the  American  Sodefy  of  Civil 
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Engmeera,  however,  in  a  report  on  valuation  for  rate  making^  seem 

to  favor  using  present  prices  and  original  oonditions.  They  cite  to 
fortify  their  attitude  the  ciamages,  etc.,  allowed  for,  apart  from  the 
actual  price  of  land,  the  mo\'ing  of  buildinpjs,  and  other  factors  that 
were  met  with  in  the  building  of  t!io  Wachusett  reservoir.  As  indi- 
cating: the  attitude  of  the  courts,  however,  it  may  be  here  stated  that, 
in  a  recent  Minnesota  Railroad  t:ase,  the  United  States  Supreme 
Court  ruled  that  the  value  to  be  allowed  for  land  would  be  only  what 
other  land  in  the  same  vicinity  was  worth  now.  In  an  article  written 
hy  Mr.  Alton  D.  Adams  on  the  valuation  of  water  works,  in  1912,  he 
advocates  the  using  of  present  prises  in  connection  with  actual  in- 
ventoiy,  deductmg  from  the  value  so  obtained  the  depreciation. 
He  advocates  further  redactkiis  <»  deductions  in  th6  following  oases: 

1.  No  allowance  for  discarded  ^ypes  of  machinery  or  other  equip- 
ment of  such  a  nature  that  no  one  would  think  of  dupiicating  at  the 
present  time. 

2.  No  ft]1ow;\nce  for  parts  of  plant  abandoned,  i.e.,  not  in  use  be- 
cause replaced  by  newer  or  better  equipment.  He  quotes  as  an  in- 
stance a  case  where  an  entire  pumping  station  was  not  valued  be- 
cause it  had  become  inadequate  and  had  been  replaced  by  a  larger 
station. 

3.  No  allowance  for  mams  that  axe  too  small  to  properly  perfoim 
their  functions.  He  quotes  in  this  ukstance  a  case  where  laiige 
amounts  of  8  inch  and  4  inch  pipe  were  omitted  from  a  valuation  as 
these  sues  were  considered  too  small  to  be  of  bjsj  use  whatsoever 

for  fire  protection.  Other  authorities,  however,  contend  that  such 
pipes,  if  actually  in  use,  must  be  allowed  for. 

4.  Where  the  present  increased  value  of  land  could  only  be  real- 
ized by  scrappinp:  or  removing  the  plant,  and  so  incurring;  a  loss,  he 
advocates  allowing  only  such  value  for  the  land  aa  would  cover  the 
cheapest  land  that  could  ])e  acquired,  in  a  locality  e(]ually  desirable 
aiui  useful  for  the  purpose  intended,  as  the  land  to  be  tiiken.  Mr. 
Adams  quotes  a  case  where  the  land  was  valued  at  $150,000,  but 
the  court  only  allowed  $15,000  for  the  purpose  of  the  valuation. 
As  he  does  not  give  the  details  of  the  case,  it  may,  however,  have 
been  a  rate  vahiation. 

Depreciation  has  been  defined  by  a  recent  writer  on  the  subject 
as  "the  lessened  money  value  caused  by  physical  deterioratikm  or 
by  lack  of  adaptation  to  function."  Needless  to  say  that  the  measure 
of  deterioration  is  not  always  the  measure  of  depreciation.  The 
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methods  of  aniviiig  at  the  measure  or  extent  of  depreciation  are 
piaeticBlly  the  same  aa  are  used  in  rate  cases,  namely:  actual  ap- 

pmisa!,  ofilculation  on  the  sinking  fund  method,  calculation  on  the 
straight  liii*^  mothod.  The  only  one  of  these  methods  that  seems  to 
be  a  prcjpcr  and  fair  one  is  the  actual  appraisal  method.  Both  the 
sinking  fund  and  straight  line  methods,  with  their  assmnption  in  the 
first  place  of  a  value  arrived  at  by  deducting  from  the  actual  cost  of 
smu  representing  the  accummulation  of  annual  cost  increments  for 
the  past  life  of  the  plant  or  aitiele  being  valued,  are  falladouB,  and 
to  the  author's  mind  both  these  methods  find  their  application  only 
in  rate  fixing.  The  value  as  given  by  either  of  them  is  not  applicable 
to  purchase  cases. 

The  actual  value  can  best  be  obtained  by  an  actual  personal  ap- 
praisal, and  must  be  measured  by  the  actual  iHrobi^)le  remaining 
life  value  of  the  equipment  appraised  and  the  scrap  value  at  the 
enfl  of  such  life.  For  instance,  a  pump  or  boiler  may  have  theoret- 
ically ten  yeai.s  of  life  remaining,  but  conditionf?  may  he  such  that  it 
will  have  to  be  replaced  in  a  much  shorter  time,  or,  on  the  other 
hand,  it  may  have  been  so  well  maintained  that  its  probable  useful 
life  will  greatly  exceed  its  theoretical  life.  In  either  case  only  a  di- 
rect appraisal  would  be  a  just  criterion  of  its  value. 

Appreciationi  as  a  rule,  is  only  posable  in  the  item  of  land  or  water 
li^ts.  In  both  these  cases  appreciation,  if  any  exists,  should  be 
allowed  for.  However,  in  the  ease  of  land,  values  only  attainable 
1^  losses  on  other  parts  of  plant  should  be  properly  diminished. 
Discarded  or  unused  plant  should  be  excluded  from  valuation,  or,  at 
the  most,  its  scrap  value  allowed.  The  Wisoonsin  Commission  ex- 
cludes all  discarded  or  unused  property  except  such  as  is  retained 
for  emergency  reserve.  Tlie  coiirt  decisions  are,  in  gcnrml,  to  the 
effect  that  only  property  act  uali y  used,  or  useful,  in  supplying  water 
at  the  time  of  valuation  shall  be  valued. 

Valuation  by  direct  inspection  and  appraisal,  while  it  involves  in 
a  measure  the  personal  equation  of,  the  appraisers,  and  has,  to  some 
extent,  faUen  into  disuse  under  the  conmussions,  is  still  used  as  a 
check  on  valuations  arrived  at  by  other  measures.  Book  valuation 
would  only  be  possible  where  first  class  continuous  mitten  data 
existed,  covering  not  only  firet  oost,  but  also  the  cost  of  all  subse* 
quent  additions,  and  having  written  off  all  superseded  plant  at  the 
time  of  its  being  superseded;  even  then  the  depreciation  would  have 
to  be  accounted  for. 
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THE  TALUX  OF  THS  FBAKOHtSB 

The  value  of  the  franchise,  where  any  exists,  is  nowadavfl  apt 
to  be  considered  as  part  of  the  Going  CJoncem  Value,  but,  aa  cases 
have  arisen  where  franchiae  value  ae  sueh  has  been  given  separate 
leeognitioQ,  it  may  be  well  to  take  it  up  as  a  separate  factor. 

A  feanchise  to  have  any  value  must  have  a  definite  life,  and  must 
provide  for  privileges  to  the  holder  that  have  an  actual  value.  A 
feanchise  with  only  a  few  years  to  run,  and  that  permits  of  a  rate 
rsgulation,  or  that  is  revokable  at  will  or  is  otherwise  subject  to 
regulation,  has  but  little,  if  any  value;  on  the  other  hand  a  perpetual 
or  Ion*?;  term  franchise  with  a  fixeH  scale  of  ratos,  that  allows  its  holder 
to  earn  an  income,  giving  a  large  rate  of  return  on  capital  actually 
invested,  has  a  value  that  must  be  allowed  for  in  a  valuation  of  this 
kind. 

The  courts  have  decided  that  a  franchise  is  property,  and  its  fair 
value  must  be  paid  when  taken  for  the  public  good.  Various  states 
have  different  methods  of  dealing  witii  tiie  lYancfaise  Value  question. 
In  Massachusetts  municipalities  are  granted  competing  franchises 
unless  the  water  companies  agree  to  sell  on  such  terms  as  will  exclude 
franchise  values.  In  Wisconsin  many  water  companies  have  vol- 
untarily given  up  term  fianehiaeB  for  indetenninate  commission  per- 
mits, which,  while  they  secure  the  companies  against  C08npetttion» 
cannot  be  capittdized  in  cases  of  municipal  purchase. 

The  date  on  the  life  of  franchises  given  in  Table  No.  1  should  be 
of  interest  as  bearing  on  the  possible  franchise  value  in  different 
states. 

GOINQ  CONCERN  VALUll 

Apart  from  the  value  of  an  operating  water  works  plant  as  a  physi- 
cal imit,  there  exists  a  certain  value  due  to  the  fact  that  it  is  oper- 
ating, has  customers  and  an  income;  this  vali^  is  what  is  known  as 
"going  concern  vrIup." 

Such  a  value  may  or  may  not,  aa  the  case  may  be,  include  the 
franchise  value,  but  in  any  case  it  exists  independent  of  a  franehise 
value.  Table  No.  2  gives  a  few  dedsions  that  have  been  made  on 
the  subject  of  various  valuations,  but  it  is  only  fair  to  say  here  that 
the  tendency  nowadays  is  more  and  more  towards  recognition  of 
such  going  value.  The  actual  measure  of  this  going  value  is,  how- 
ever, a  subject  of  dispute.  Mr.  J.  W.  Alvord  states,  "going  value 
is  the  value  of  the  created  income,  or  the  cost  of  reproducing  a  given 
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income.''  Mr.  Benezette  Williams  states,  "Going  value  is  the  po- 
tential business  value,  the  amount  of  wbicli  must  be  determined  by 
the  net  income  which  a  plant  in  op«'r  i  i  i  ri  can  produce  in  excess 
of  what  a  substitute  like  plant  can  produce."  Mr.  Williams  and 
Mr.  Alvord  agree  that  the  gouig  value  is  the  value  of  the  created 
income,  but  differ  as  to  the  method  of  arriving  at  such  value. 

The  Wisconsin  Commission  in  the  Antigo  Water  Company  case, 
August,  1909,  decided  tliat  the  going  value  should  be  measured  by 
actual  investmNit  rath^  than  by  a  valuation  of  the  created  meome. 
Mr.  Alvord  uses  what  is  known  as  the  comparative  plant  method. 
In  other  words  he  assumes  a  new  plant  just  stattingy  and  figures 
what  it  would  have  to  expend,  and  what  the  esdsting  operating  fdant 
win  receive  before  the  new  plant  arrives  at  the  same  measure  of  in- 
come as  the  existing  plant  has. 

The  New  York  Public  Service  Commission,  First  District,  disap- 
proved the  comparative  plant  mcthnf!  The  United  States  District 
Court,  in  a  San  Francisco  rate  case,  also  disapproved  the  compara- 
tive pliiiit  method. 

The  general  premises  on  wliieh  going  concern  values  have  been 
based  are  as  follows: 

(a)  Estimated  deficits  that  would  be  incurred  before  a  new  plant 
could  equal  the  present  business  of  the  established  plant. 

(b)  Estimated  defidts  that  would  be  incurred  before  a  new  plant 
would  be  on  a  pa3dng  basis. 

(c)  Actual  deficits  that  were  incurred  before  the  existing  plsnt 
was  brought  to  a  paying  basis. 

(d)  The  same  as  (c)  except  that  from  it  be  deducted  all  amounts 
over  a  fnir  rate  of  return  on  nrturil  investment  that  the  plant  has 
made  since  it  has  been  on  a  pajang  k)asis. 

None  of  the  above  rules  have  any  particular  court  sanction.  In 
most  cases  the  courts  have  merely  made  an  allowance  for  going  value, 
but  have  not  in  any  way  indicated  by  wiiat  process  their  decision 
was  airived  at. 

The  Wisoonsin  CommiwBion  in  the  Antigo  case  used  amethod  based 
on  the  rule  that  "certain  oosts  of  devdopment  in  the  first  yean  of  a 
plant's  existence  may  be  added  to  the  pkint  cost  charge,  and  form  the 
'going  concern  value.' "  The  method  was  as  follows: 

Beginning  with  the  first  year  the  plant  was  charged  with  cost, 
new  extensions,  interest,  depreciation  and  operating  costs,  and  cred- 
ited with  the  gross  earnings  of  the  year.  The  balance  was  carried 
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forward  to  the  secoiici  year  and  the  process  repeated,  and  so  on  for 
each  year  of  the  plant  life.  The  balance,  at  the  end  of  the  last  year 
considered,  was  regarded  as  the  value  of  the  plant  on  an  earning  basis 
at  the  end  of  the  period. 

In  1911  in  tbe  ease  of  the  city  of  Marinette  «•.  City  Water  Com- 
pany, the  oommisBion  decided  that  the  amount  by  whieh  the  earning 
value  exceeds  oziginal  cost  plus  extensions  is  to  be  taken  as  the  meas- 
ure of  gping  value.  The  oommission  states,  however,  that  not  all 
failures  to  earn  a  fair  income  shall  be  captalized  as  going  value. 
The  rule  must  be  applied  with  care,  and  must  not  be  taken  to  include 
losses  due  to  poor  judgment  or  to  lack  of  ordinary"  care,  foresight 
and  efficiency.  The  Wisconsin  rule,  so  far  as  the  author  can  find, 
has  not  been  put  to  court  test. 

In  a  recent  case  of  "taking,"  involving  a  street  railway  valuation, 
Mr.  R.  J.  Arnold  used  the  following  as  one  of  the  methods  of  ^tting 
at  the  value  of  the  property  taken.  It  is  along  the  line  of  the  method 
adopted  by  the  Wisconsin  Commission,  and  Mr.  Arnold  states  that 
it  has  been  used  abroad  in  railroad  condemnation  cases.  The  method 
IS  as  fdlows: 

Take  each  year  tbe  actual  investment  In  tbe  pioperty,  deduct  the 

value  of  all  superseded  property  in  the  year  it  was  superseded,  and 
esthnate  what  would  be  a  fair  return  on  the  net  investment.  Deduct 

from  such  return  the  net  income  after  paying  operating  expenses, 
including  maintenance,  renewals  and  taxes,  charging  to  operating 
expenses  all  superseded  property  in  the  year  it  was  superseded. 
Then,  compound  each  year  the  deficit  or  surplus,  as  the  case  may 
be,  between  the  fair  return  and  the  actual  net  income.  The  result 
will  be  a  sum  of  the  accrued  losses  estimated  upon  the  return  at  a 
given  xeasonable  per  cent.  Hw  total  accrued  kas  plus  the  physical 
value  ivill  be  tbe  fair  value  of  the  property. 

In  general  the  courts  have  based  their  decisions  on  the  value  <tf 
an  established  business  rather  than  on  the  cost  of  eetabliahing  the 
same  as  measured  by  past  losses. 

Where  a  watw  company  k  c^iecating  under  a  fixed  rate  franchise, 
the  franchise  and  going  concern  values  become  one,  and  the  value 
itself  may  be  based  on  a  capitnlization  of  its  exce.ss  income.  Goijig 
concern  is  not  considered  as  representing  what  is  known  as  goodwill. 
The  highest  court  in  this  country  has  held  that,  from  the  nature  of 
the  service,  a  water  company  is  virtuaiiy  a  monopoly,  and,  as  such, 
no  goodwill  can  exist. 
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The  following  examples  of  actual  ilecisions  by  the  W  iscousm  Com- 
mission may  be  of  interest: 

worn  WJ  UlO  WATIB  OOKPllIT,  AUODW  19p  1910 

Cod  of  reprodvotion,  new   $814,480.00 

Coet  of  reproduction,  new,  lees  depreeuKfeUm   2S1,922  00 

Original  cost,  plus  aHditions  to  1910    310,1(>j  CiO 

Eftrning  value  at  6  per  cent  (Market  Value)   307,166.00 

Comminion  allowed   820,000.00 

APPI.ETON      ATKH  WORKS  OOMPANT,  SSPTSMBEa  7,  1910 

Cost  of  reproduction,  new   275,781 .00 

Cost  of  reproduction,  leas  depreciation   240,168.00 

CommlMtnn  allowed   356,000.00 

MANITOWAI  WATBR  WORKS  COUPANT,  JUNK  27,  1911 

Cost  of  reproduction,  new   1242,510.00 

Cook  of  reproduotion,  new,  lew  dqwaefartion   388,108.00 

Original  coet,  plus  additions  to  1910   233, 183 . 00 

Earning  value  at  6  per  cent   2:^1,357.00 

Commission  allowed   236,000.00 

The  markat  value  of  &  plant  where  used  indudee  aU  detnente  that 
go  to  make  up  the  value  of  the  plant  as  a  buaiiieaB,  and  is  geneiBlly 
based  on  its  earning  capaoity. 

Where  a.loi^  term  or  perpetual  franchise  with  fixed  rates  is  in- 
volved, the  market  value  seems  to  be  the  only  reasonable  basis  for 
an  award.  In  other  words,  if,  by  reason  of  its  franchise,  a  water 
works  company  was  allowed  to  ciiarge  rates  that  gave  it  a  return  of 
more  than  C  per  cent  on  its  actual  outlay,  over  and  above  its  operat- 
ing expenses,  taxes,  depreciation,  etc.,  such  surplus  income,  for  the 
purpose  of  its  unexpired  franchise!  would  have  a  definite  value  that 
would  have  to  be  paid  for.  As  a  case  in  point,  the  following  raihroad 
case  is  quoted,  the  principle  involved  being  the  same: 

Mr.  B.  J.  Arnold  in  the  Metropolitan  Street  Bailioad  case^  1913, 
based  a  value  on  the  foUowing  premises: 

(1)  Rights  that  now  exist  will  last  to  1925. 

(2)  Net  profits  for  each  jrear  estimated  by  the  following  method: 

(a)  Gross  receijits,  less  operating  expenses  (which  include  main- 
tenance, depreciation  on  present  value  and  taxes). 

(b)  Less  fixed  interest  charges  upon  depreciated  tangible  value 
of  the  property  a.s  then  found. 

The  net  returns  thus  found  are  discounted  at  5  per  cent  per  an- 
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num,  to  get  present  value.  From  this  value  deduct  the  present 
vfthip  of  the  future  interest  chaises  that  must  be  met  to  snpplythp 
conustantly  incrffipin*!:  capital  needed  to  produce  future  earnings. 
The  net  result  is  the  present  gping  oonoem  value. 

INVENTOBT 

Hie  matter  of  makiDg  an  inventoiy  of  the  pfayrical  property  of  a 
water  works  plant  can  be  diyided  into  two  dhnrioos  wlueh  may  be 
roQgUy  classified  as  field  and  office  work. 

The  field  classification  covers  the  listing  of  all  pcoperty  that  can 
be  actually  visualised  in  the  field.  Where  prices  are  affixed  in  such 
field  lists,  they  must  be  considered  merely  as  supplementary  informa- 
tion, and  should,  in  no  case,  be  used  by  the  office  force  for  final  re- 
sults unless  properly  %eriticd. 

To  simplify  the  field  work  and  insure  unifonnity  of  results,  proper 
blanks  should  be  prepared  for  tlie  use  of  the  field  force,  covering  the 
various  classes  of  items  that  are  to  be  listed.  As  models  for  such 
blanks  or  forms,  the  forms  used  by  the  Wisconsin  Conmussion  for 
this  purpoee  are  suggested,  as  they  are  probably  the  best  now  in 
eristenee.  M  field  notes  should  be  kept  in  duplicate^  preferably  by 
using  eaibcn  sheets  for  making  duplicates.  The  original  sheets 
flbould  be  turned  ui  to  the  office  force  at  intervals  not  more  than  one 
week  ^party  and  the  duplicate  retained  by  the  field  force.  A  proper 
system  of  numbering  should  be  used,  and  each  article  listed  should 
have  it.s  number  plainly  ninrkcd  on  it,  to  prevent  confusioTi  or  du- 
phcation.  In  the  pventof  further  information  being  obtained  about 
an  article  listed,  or  errors  being  discovered  in  a  like  case,  corrections 
should  be  made  on  the  field  copy,  and  the  office  notified  on  a  special 
form  as  to  the  corrections  to  be  made,  giving  serial  number,  etc.; 
carbon  et^  of  such  coneetion  sheet  to  be  held  by  field  force  and 
attached  to  its  tecorda.  In  all  *ea8es  condition  of  article  should  be 
noted,  and,  in  the  case  of  supplies  and  tools,  the  designation  might 
be,  new,  used,  still  usable,  and  scrap.  In  listing  machineiy,  boilerB, 
ete.,  the  Wisconsm  classification  of  G,  F  and  P  may  be  used  to  ad- 
vantage. In  the  Wisconsin  code  "G"  indicates  that  the  item  is  to 
be  depreciated  for  age  only;  "F"  indicates  a  90  per  cent  of  "G" 
value,  and  ''P"  indicates  an  80  per  cent  of  "G"  value. 

While  the  field  force  is  organizing  and  getting  started,  the  office 
force  should  be  employed  in  making  up  as  far  as  possible  a  separate 
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iuventorv'  from  such  records  ris  are  available.  This  inventory'  will 
serve  as  a  check  on  the  work  of  the  field  force;  in  the  case  of  any 
glaring  discrepancies  try  to  obtain  an  explanation  or  adjustment  of 
the  aame. 

Some  items  will  probably  only  be  obtainable  from  tbe  reoords. 
The  office  force  muat  also  prepare  lists  of  standard  prices  that  will 
be  applied  in  making  up  the  cwts  to  be  adopted.  After  the  lists  are 
all  made  up,  prices  applied,  extensions  made  and  preliminary  sum- 
maries compiled,  it  would  be  well  to  have  the  main  items  looked  over 
in  the  field  by  experienced  enp^neers,  to  determine  the  actual  depreci- 
ation 218  compared  with  that  deteimined  by  the  field  ohaearvm,  or 
computed  by  the  office  force. 

The  determination  of  the  proper  prices  to  be  used,  and  extent  of 
depreciation,  are  the  two  most  delicate  factors  that  occur  in  the 
physical  valuation,  and  must  be  handled  with  care.  To  cover  errors 
and  oniaaioiDS  it  is  the  custom  nowadays  to  add  an  allowance  of  from 
5  per  cent  to  15  per  cent  of  the  total  inventoiy  value  to  sudi  value. 

The  various  factors  that  make  up  the  inventory  are  briefly  as  f ol^ 
lows: 

Mains,  valvea,  kudrants,  etc. 

For  a  schedule  of  mahis  the  records  will,  as  a  rule,  have  to  be  de- 
pended upon;  the  valvet?  and  hydrants  can  be  checked  up  by  the 
field  force.  The  field  force  will  ha%^e  to  note  condition  and  class  of 
pavement,  supervise  such  excavations  as  are  made  for  getting;  at 
depth  of  cover  and  condition  of  mains.  The  office  force  will  have 
to  make  up  the  adiedule  proper,  and  get  what  additional  informa- 
tion is  required  in  the  matter  of  pavements.  Where  grave  discrep- 
ancies between  records  and  field  notes  exist,  or  where  no  records  are 
available,  it  will- be  necessary  to  get  at  tbe  facts  by  actual  location  of 
gates  and  hydrants  in  the  field  with  excavations  at  intervals  to  de- 
termine sizes  of  mains.  Cost  of  such  extra  work  should  be  charged 
to  the  water  company. 

Structures 

All  larcre  structures  such  as  filter'?,  reservoirs,  intakes,  etc.,  will, 
in  case  plans  or  records  of  theii"  construction  are  in  existence,  have 
such  plans  or  records  checked  by  the  field  force.  Where  no  plana 
or  records  are  available,  the  field  force  will  be  required  to  make  such 
surveys  and  notes  as  are  needed  in  order  to  get  at  quantities.  Con- 


ACQUISITION  OF  PBIVATE  WATEB  PLANTS 


37 


ditions  must  be  noted  in  all  cases,  it  may  be  noted  iicre  that  it  ib 
more  than  probable  that,  in  the  absenoe  of  records,  the  oost  obtained 
wiU  be  kfls  than  the  actual  oiigmal  cost. 

Btiiildingt 

What  has  been  said  about  other  structures  holds  good  for  this 
item  also.  In  no  case  should  the  cost  or  value  assumed  be  based  on 
cubical  contents  only. 

Boilers,  machinery ,  pumps,  etc. 

Each  boiler  pump,  feed  pump  and  main  auxiliaiy  should  be  listed 
separately.  AU  steam  piping,  fittings,  valves  and  pipe  covering 
should  be  listed  separately  as  to  size,  condition,  age,  and  aU  obtainable 

information  should  be  noted  carefully.  All  suction  and  <?!scharge 
piping  should  be  listed  in  ilet.dl.  Foundations  for  lx)ilrrs  and  ma- 
chmer>"  should  be  listed  in  detail,  with  particulars  of  nature  of  soil, 
ground  water  elevation,  etc. 

Driven  wells 

Where  driven  wells  fotm  the  source  of  supply,  the  field  force  can  do 
but  little  more  than  get  the  number  of  wells,  etc.,  size  of  casing 
and  total  depth.  If  no  records  are  available  on  size,  length  and  na- 
ture of  strainer,  a  very  small  allownnce  should  \yc  made  for  same. 
It  rnifflit,  in  some  cases,  be  necessary  to  withdraw  and  redrive  a  wdU 
in  order  to  settle  disputed  points. 

Supplies,  tools,  etc. 

Items  under  this  heading  should  be  listed  as  far  as  possible  in 
bulk;  where  new,  by  original  packages,  and  where  in  use,  an  aver- 
age condition  should  be  determined  for  each  class  of  article. 

■ 

Land 

As  a  rule  this  item  is  taken  care  of  by  the  office  force,  but  the 
field  force  should  be  instructed  to  note  character  of  adjacent  land, 
nature  of  improvements,  etc.  As  to  prices  or  values  the  engineer 
must  needs  depend  upon  the  expert  opinion  of  nearby  real  estate 
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appraiaen.  The  aocaUed  "Sales  Method"  aometimeB  lued  for  gat 
tmg  at  values  is  merely  a  systematic  coUeetion  of  data,  and  compari- 
son of  the  same,  based  on  tiie  recoids  of  sales,  tranafeiSy  ete.,  of  prop- 
erty in  the  neighborhood  of,  and  having  like  conditions  as  the  land 
to  be  appxalsed.  Two  inteipretations  of  this  method  are  used,  the 
one  being  an  average  unit  price  per  acre,  lot,  etc.,  such  unit  price 
being  applied  to  the  like  unit  of  property  to  rrilued;  the  other  in- 
terpretation hcinp:  based  on  same  data,  but  (  fun paring  the  assessed 
values  of  the  known  and  the  to-be-valued  properties. 

Wat&r  rigkU 

Tbem  are  in  most  cases  bound  up  wiUi  land  values,  although  in 
some  cases  a  separate  distinct  value  may  be  in  order.   In  case  of  a 

large  supply  taken  from  n  large  lake  or  river  thftt  is  equally  available 
for  others,  no  -^viUer  rij^lit  value  can  exist;  on  the  other  hand,  if  the 
water  compatiy  controls  the  only  nearby  source  of  supply,  or  has,  by 
reason  of  franchise  rights  or  special  laws,  a  practical  monopoly  of 
the  only  reaiiouable  source  of  supply,  a  value  exists  that  will  probably 
have  to  be  paid  for. 

InkmgtbUe  tdkies 

Apart  fam  the  value  of  the  physical  property,  evexy  water  voiks 
plant  has  an  mtangible  value  that  may  be  composed  of  one  or  more 
taetors  of  its  existence.  The  detennination  of  such  intangible  value 
is  the  haideat  problem  that  faces  the  appraiser,  and  it  is  not  eaqr  to 
give  any  fixed  ndes  for  this  purpose.  As  to  the  main  factor,  the 
socalled  "going  concern"  value,  the  recent  decisions  of  the  courts 
seem  to  indicate  that  it  is  the  present  measure  of  the  business  value, 
and  not  what  it  actually  cost  to  establish  the  businpss.  If  this  view 
be  taken  the  method  proposed  by  Mr.  Alvord  probably  will  fix  the 
lines  along  v  liic'h  the  appraiser  will  work.  On  the  other  hand,  if 
the  actual  <  <>-;t  of  establishing  the  business  be  taken  as  the  measure 
of  its  going  vjilue,  the  method  used  by  the  Wisconsin  Commission  in 
the  Antigo  case  will  probably  be  followed. 

Where  a  direct  value  ensts,  such  as  a  net  income  over  and  above 
an  operating  interest  and  other  cfaaiges,  due  to  a  francbiBe  that 
fixes  rates,  the  present  value  of  such  income  for  the  remaining  life 
of  the  fianchise  is  easfly  deteiinined.  While  very  little  discrepancy 
need  exist  in  physical  values  arrived  at  by  different  appraisera,  the 
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speculative  elements  that  enter  into  the  detemunation  of  intangpible 
values  are  of  such  a  nature  as  to  make  it  a  very  hard  matter  for 
even  the  fairest  minded  appraisers  to  agree  on  sueh  intangil^  values. 

O0NCLT7BION 

In  general,  the  acquisition  of  a  wjiUt  works  plant  by  a  munici- 
pality, whether  it  be  by  agi-eenient  or  condemnation,  is  in  its  last 
analyses  analagous  to  the  purchase  of  any  other  mercantile  business. 
The  stock  in  trade,  apparatus,  fixtures,  etc.,  in  either  case  are  inven- 
toried and  valued  at  what  tbey  are  supposed  to  be  worth  at  the  time 
of  purchase,  and  not  at  what  tiiey  may  have  cost,  cht  may  be  worth 
at  some  future  date.  The  land  values  are  taken  as  they  ensti  and 
if,  fay  reason  of  spedal  location  or  fitness,  such  land  has  a  greater 
value  than  adjacent  property,  such  value  is  paid  for.  The  goodwill 
of  the  private  business  finds  its  counterpart  in  the  "going  concern" 
value  of  the  water  works,  and  if  finally,  by  reason  of  some  spedal 
process  or  patent,  the  private  business  has  a  special  additional  value, 
such  value  also  exists  for  the  water  works  company  that  has  a  fran- 
chise fixing  rates  that  give  it  more  than  a  normal  return  on  its  in- 
vestment, and  in  both  cases  such  special  values  must  be  paid  for. 

TABLE  NO.  1 

FBANCBisfi  Conditions  in  Various  States 

Ftanchise  life  limited  to  thirty-three  years,  but  may  be  made  sixty-aix 

years  b^^  a  majority  vote  of  UiB  votw  of  the  diatrict  or  town  imvolvad. 
Greater  New  York  Charier: 

FtaiiehiM  life  on  original  grants  to  be  not  more  than  tiranty-ftfe  yean. 

A  renewal  of  twenty-five  yean  at  a  valuation  is  allowed. 
lUinois: 

Maximum  franchise  life  twenty  yean. 
Ohio: 

MarimniB  fnaehise  life  twenty-five  yeaie. 

Michigan: 

Maximum  franchise  life  thirty  years.  The  New  Mii  hi^:.in  constitution 
provides  that  ail  franchises  granted,  except  such  as  may  be  revoked  at 
will,  lequire  tlw  affiimation  vote  of  60  pw  eent  of  the  eleetoro  of  the  eity 
granting  the  fraaeltise. 

Mtusachmetts : 

Any  franchise  may  be  revoked  at  any  time  after  the  expiration  of  one 
year  from  the  date  of  the  franohiee. 
Wi9eonsir^,  1907: 

All  future  grants  and  all  authorized  companiee  that  surrender  origiiial 
'  grants  are  to  receive  indeterminate  franchises. 
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New  Y<yrk  SlaU: 

In  1892  the  franchise  term  for  all  water  supply  oompamea  on  franchises 
gnmted  by  municipal  <^Mn  was  nwde  ten  yaan. 
DiMtrid  o/  Columbia: 
Indeterminate  franchisee. 

Porto  Rico: 

Indeterminate  franchiaes. 
Movm: 

Indeterminate  fraadiiMB. 

Philippine  Talnnds: 
Indetermmate  franchises. 

TABLE  2 

Going  Concern  Value  Decisions 

1.  Kansas  City  Water  Works:  United  Ptatrs  Circuit  Court  of  Appeals  in 

1894.  Added  fur  established  business  to  v&lue  to  be  paid.  This  is 
the  leading  case  in  such  matter. 

2.  QloiMwtar,  Ikfaaaachuflettfl:  Water  Plant  Purchase,  180^1001.  Allowance 

made  for  Going  Concern  Value. 

3.  Bristol,  Rhode  Island.  Water  Plant  Purohaae.  1901.  Going  Concern 

Value  not  allowed. 

4.  Mobfle,  Alabama.  Water  Plant  Purehaae,  1908.  Going  Concern  Value 

not  allowed. 

6.  Galena,  Kanaaa.  Water  Works  Purchase  1910.  Going  Concern  Value 

allowed. 

0.  Maine,  1903  and  1904.  Going  Value  allowed. 

7.  Omaha,  Nebraska.   Case,  May  31,  1910.   United  States  SupfOme  Court, 

218  U.  8.  UO,  30  Sup.  Ct.,  61fi,  54  L.  ed  991.  Going  Value  waa  allowed. 
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THE  CINCINNATI  WATER  WORKS 


Bt  Johh  W.  Hiu. 

In  the  following  brief  paper  on  the  Cincinnati  Water  Works  it  is 
not  intended  to  do  more  than  roughly  sketch  its  bistoiy  and  call 
tttlentioiito  some  of  the  more  interefitiiig  eveDts  in  its  deveiopmifiiit. 

Unlike  many  city  water  worlcs  constructed  at  later  dale,  the  pub- 
lic supply  of  this  city  has  gone  through  aU  stages  from  the  leasing 
to  consumers  of  a  "privilege"  to  raise  ground  water  by  windlass 
from  a  privately  owned  well  to  the  pumping  of  water  from  the 
river  by  the  highest  type  of  engines,  and  deliveiing  this  after  dabor- 
ate  filtration,  under  pressure,  to  tlie  consumers. 

'Water  works"  of  the  primitive  kind  were  established  in  thi« 
city  as  early  as  May,  1799,  long  before  cast  iron  pipes,  high  duty 
pumping  engines  and  filtration  were  known.  But  at  that  date  the 
sources  of  supply  were  either  springs  on  private  property  or  shallow 
dug  wells,  from  which  the  consumer  drew  his  water  supply  into  a 
bucket  or  banel  and  canied  or  hauled  it  to  his  home.  The  enter- 
prising oitisens  who  owned  good  springs,  or  wells,  were  careful 
to  make  a  charge  for  the  use  of  water  from  them,  and  in  one  in- 
stance the  owners  ci  a  well  charged  as  much  as  four  dollars  per 
3'ear  to  each  consumer  for  the  water  privilege,  the  consumer 
being  requu-ed  to  furnish  the  motive  power  to  turn  the  windlass 
and  raise  the  water  from  the  weU.  This  charge  nearly,  if  not  quite, 
ro;ir}ioR  the  minimum  charge  in  some  of  our  cities  today,  where  the 
W  '.tr  :  is  delivered  to  the  consumer  through  cast  iron  pipes  under 
pressure. 

The  privateh'  o^med  supply  for  public  uses  did  not  continue  long, 
for  early  in  the  past  century  (1809)  wells  were  dug  at  various  places 
about  the  town  and  equipped  with  windlasses,  ropes  and  buckets, 
and  the  cost  of  these  was  sasessed  on  the  real  estate  tax  duplicate. 

The  labor  of  raising  water  by  a  windlass  did  not  appeal  very 
Btrongjly  to  our  municipal  ancestors,  and  soon  this  method  of  public 
supply  was  exchanged  for  a  barrel  or  tank  mounted  on  wheels  and 
drawn  by  horses  or  oxen.  The  tank  wagon  was  hauled  down  to 
the  river  and  filled  with  a  long  bandied  tin  ladle,  and  when  full  the 
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carrier  distrilMircd  the  water  to  his  customers.  A  large  number 
of  these  water  ^■cndc^s  doubtless  wrre  required  to  sup[ily  the  neces- 
sities of  the  towii,  but  this  metliotl  wiis  the  most  iidvauced  for  the 
supply  of  public  water  until  July,  1821.  It  will  be  noted  that  the 
method  of  public  wata'  supply  of  the  town,  if  it  can  properly  be 
called  audi,  mm  quite  like  our  milk  supply  at  the  preaait  time.  For 
a  period  of  about  twenty  yean  the  water  was  hauled  from  the  river 
and  deliverad  to  consumers  by  these  tank  wagons.  The  per  capita 
consumption  must  have  been  small;  but  the  cost  per  gallon  delivered 
must  have  been  relatively  large,  when  compared  with  the  modem 
cost  of  purveying  public  water  supplies. 

Other  (  it ICS  than  Cincinnati  have  been  com[)elled  in  tlieir  early 
history  to  depend  upon  tank  carts  and  wagons  for  the  daily  water 
supply,  and  it  may  be  of  interest  to  note  that  our  late  lamented 
member,  Mr.  Emil  Kuichling,  employed  this  method  of  water 
delivery  in  estimating  the  value  of  Spot  Pond  Reservoir  to  the 
Boston  Metropolitan  Water  System,  assuming  that  the  equivalent 
of  the  Spot  Pond  gravity  supply  tloouii^  pipes  could  be  obtained 
by  water  defivered  to  the  consumer  by  water  vendeiBy  and  that 
the  value  to  the  Metropofitan  System  of  the  natural  supply  at  an 
elevation  above  Boston,  etc.,  might  be  determined  in  this  primi- 
tiive  way.  Of  course  the  value  thus  obtained  was  high,  in  fact  sev- 
eral times  the  amount  reached  in  their  decision  by  the  board  of 
auditors  (Messrs.  Benton,  Bumpus  and  Stiles). 

The  growth  of  population  and  demands  for  water  having  outrun 
the  "Mosaic"  method  of  supply,  one  of  the  enterprising  citizens, 
a  wagon  maker  by  tlie  name  of  Reeder,  devised  a  crude  chain  pump, 
mostly  constructed  of  wood,  with  which  he  lifted  the  watar  from  the 
river  and  delivered  it  into  a  shallow  wood^  oblong  tank  contaimng 
about  40flOO  gallons.  But  this  small  body  of  water  in  an  open 
reservoir  exposed  to  the  sun  soon  became  stagnant  and  the  public 
refused  to  buy  Reeder's  water,  and  cast  about  for  a  more  modem 
method  of  supply  for  public  uses. 

At  that  time  (1817)  one  of  the  foremost  men  in  Cincinnati  was 
a  Mr.  Samuel  W,  Dnvies,  who  was  associated  with  a  Mr.  Jacob 
Findley  in  a  wooleii-niiil,  a  white  lead  works  and  some  other  early 
manufacturing  operations,  under  the  title  of  The  Cincinnati  Manu- 
facturing Company,  and  to  Mr.  Davies  the  Town  Council  went 
with  an  appeal  to  establish  a  power  pumping  works  and  distribute 
the  water  through  pipes  to  the  consumers,  and  atoo  to  erect  pen- 
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stocks  (^e  bydrauts)  ou  the  lines  of  pipe  for  fire  protection.  In 
due  time  an  oidinanee  waa  passed  giving  Mr.  Dsvies  and  bis  associ- 
ates a  nmety-oine  year  franchise  with  no  restrietioiL  on  the  chargea 
for  water  for  domestic  uses,  and  no  compensation  for  fire  pxotee- 
tion.  In  addition,  Mr.  Davies  and  his  associates  were  required 
to  pay  the  town  one  hundred  dollars  per  year  for  the  franchise. 

The  charter  of  the  company,  one  of  the  earliest  written  for  a 
privately  owned  water  works  in  this  country,  is  bnefi  and  for  the 
benefit  of  those  who  may  not  know  how  such  things  were  done  a 
hundred  years  ago,  it  is  bere  quoted  in  full 

The  ordinance  or  charter  reads  as  follows: 

Section  1.  Be  it  ordained  by  the  Town  Counetl  of  the  town  of  Ciadimali, 
That  the  Cincranati  Manufacturinp  Company,  their  heirs,  Hucccssora  and 
assigna,  shall  be,  and  they  are,  hereby  vested  with  the  exclusive  privilege 
of  conveying  water,  by  tubes  or  otherwise,  from  the  Ohio  Kiver,  through 
the  vtreetB,  Uanas  and  alleys  and  eommoDB  the  town  of  dnoianati,  for  the 
purpose  of  supplying  the  inhabitants  of  said  town  therewith;  which  priyilege 
may  and  shall  be  ertjoyed  by  the  said  company,  their  heirs,  succeseors  and 
assigns,  exclusively,  as  oiorcsaid,  for  the  term  of  ninety-nine  years  from  and 
after  tbe  passing  of  this  ordinanoe,  on  the  following  tarms: 

1.  The  said  company  shall  complete  the  work  so  far  as  to  convey  the  water 
into  that  part  of  the  town  lying  south  of  Third  Street,  commonly  called  the 
bottoms,  within  two  years  from  and  after  the  first  day  of  July  next;  and  they 
■hall  conToy  the  water  mto  that  partof  the  town  lying  north  of  Third  Street, 
eonunonly  called  the  hill,  so  that  same  may  be  delivered  three  feet  above 
thp  first  floor  of  .Imv.f"'  Ferguson's  kitchen,  in  the  second  wnrd  of  said  town, 
within  the  term  of  three  years  from  and  after  the  said  first  day  of  July. 

2.  After  the  said  period  of  three  years,  the  company,  their  heirs,  successors 
and  ssslgBS,  shall  eontinue  to  supply  the  oitisens  of  the  town  (or  anoh  of  them 
as  may  desire  to  receive  and  pay  for  the  samo)  with  a  sufficient  quantity  of 
water,  making  proper  allowance  for  unavoidable  accidents  and  for  the  neccs- 
sary  repairing  and  renewing  of  their  works. 

8.  They  AaU  pennit  water  to  be  taken  freely  and  wtthout  expense  from 
timir  reservoirs  and  conductors,  wherever  the  same  shall  be  necessary  to 
extinguidi  fires  in  the  town,  and  for  this  purpose  they  shall  provide  for  each 
square  or  block  to  which  they  conduct  the  water  a  fire  plug  or  pen  stock; 
and,  if  the  Town  Council  didl  at  any  time  see  proper  to  make  reservoiis  to 
be  used  in  eases  of  fire,  they  ahaU  be  permitted  to  fill  aueh  resenroixB»  free  of 
expense,  from  the  conductors  of  the  compfiriy:  "Provided  the  said  reservoir 
be  kept  tight  and  in  repair,  and  the  water  therein  be  used  exclusively  for  the 
purpose  of  extinguishing  fires. 

4.  The  company,  their  heirs,  suecessora  and  aaaigns,  shall  pay  to  the  Town 
Council,  yearly,  and  every  year  during  the  continuance  of  the  privileges 
herein  granted,  the  sum  of  one  hundred  dollars,  which  payment  shall  com- 
mence one  year  after  the  works  are  completed.   The  money  so  to  be  paid 
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Bball  constitute  a  free  fund,  and  aball  be  appropriated  under  the  direction 
of  the  Town  Counoil,  in  wwAk  manner  tm  they  shaU  see  proper,  in  proyidiug 
and  preserving  sueh  articles  as  may  be  vuttvtX  in  esctingpoiBbing  fires. 

5.  The  said  compRny,  their  heirs,  successorH  nnd  n^mgns,  shall  bo  per- 
mitted to  dig  in  the  streets,  lanes,  alleys  and  commons  of  the  town,  for  the 
purpoM  of  ainking  their  ewdmeton  and  repairing  them  as  often  aa  may  be 
aeeesMiy,  leaving  the  imfaee  off  the  etreete  as  before,  causing  as  little  ineon- 
venience  to  the  citizens  as  the  nature  of  the  case  will  admit;  and  thej'  shall  be 
permitted  to  demand  and  receive  yearly,  from  the  persons  who  shall  uso 
the  water  from  their  conductors,  such  sum  as  they  may  voluntarily  agree  to 
pay  for  the  sane. 

6.  The  privileges  granted  by  this  ordinance  shall  not  bo  forfeited  by  a 
temporary  interruption  in  the  supply  of  water  occasioned  by  accident,  or 
the  want  of  repaira  in  the  machinery,  reservoirs,  conductors,  or  other  parts 
of  the  works:  Provided,  sueh  aeddents  be  runedied,  and  saeh  repalie  be 
made,  within  a  reasonable  time. 

7.  During  the  term  of  ninety-nine  years  hereinbeforp  spf>r>ified  no  other 
person  or  company  shall  be  permitted  to  eonvey  water  through  the  streets, 
lanes,  alle]rs,  or  commons  of  the  town  by  tubes  or  other  oonduotors  for  the 
purpose  of  supplying  the  citizens  of  the  town  witik  water. 

Section  2  He  it  further  ordained,  That  if  the  charter  of  the  said  Cin- 
cinnati Manufacturing  Compuiy  shall  expire,  or  the  said  company  be  dis- 
solved before  the  expiration  of  the  sforesaid  term  of  ninety-nine  years,  this 
ordinance  and  the  privileges  herein  granted  shall  not  hereby  cease,  but  shall 
continue  in  full  force  and  effect,  and  at  the  dissolution  of  the  said  company 
all  the  privileges  herein  granted  shall  vest  in  the  persons  composing  the  said 
con^)any,  at  the  time  of  such  dissolution,  their  heirs  and  assigns,  in  the  pro- 
portion of  their  seversl  interests  in  the  stoek  of  said  compsay;  Fh>vided» 
the  persona  claiming  the  jMrivilege  sforesatd  oonpty  with  the  terns  herdn* 

before  mentioned. 

(Passed  Slst  of  March,  1817.) 

Seveial  interesting  points  are  here  presented. 

1.  The  great  length  of  the  grant,  which  if  it  had  not  ktpeed  by 
reason  of  purchase  of  the  works  by  the  city  (1839)  would  not  expire 

until  March,  1916,  or  about  one  year  from  the  present  time. 

2.  No  schedule  of  water  rates  was  agreed  upon  and  Mr.  Davies 

and  his  partners  held  that  there  was  no  limitation  to  the  water 
rates  they  could  enforce,  excepting  the  patience  nnd  forbearance 
of  their  customers,  all  of  whom  could  return  to  the  old  cart  method 
of  supply  if  the  Water  Company  became  exorbitant  in  its  charges. 
It  does  not  appear,  however,  that  Mr.  Davies  was  at  any  time  un- 
reasonable £uid  as  he  financially  failed  in  the  enterprise,  it  would 
se^  that  he  really  pumped  and  distributed  the  water  without 
profit. 
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Of  course  it  is  known  that  a  charter  was  granted  to  a  company 
in  New  York  abcnit  the  year  1800  for  supplying  water  through 
pipes  to  the  mhabitants  of  that  city»  and  that  a  pumping  station 
and  small  elevated  tank  had  been  erected  in  Center  Street,  and  a 
onall  amount  of  pipe  laid,  in  order  to  oomply  ivith  the  letter  of  the 
charter,  but  with  no  real  intention  of  supplying  water  to  the  city. 
The  purpose  being  to  establish  a  United  States  Bank,  rather  than 
works  of  public  water  supply.  Alexander  Hamilton  and  Aaron 
Burr  were  members  of  this  earlier  New  York  Water  Company. 
The  ordinance,  or  charter,  for  the  ("iiu^iiinati  Water  Company, 
however,  was  a  bona  fide  instrument  for  the  purfK>se  of  authorizing 
and  protecting  a  works  of  public  water  supply  and  had  no  other 
motive  than  the  supply  of  water  for  domestic  uses  and  fire  protec- 
tion in  the  embryo  city. 

Some  of  the  proYisions  will  appear  very  curious  to  us  at  this  dis- 
tant time,  for  example,  the  limiting  head  to  which  the  water  shall 
be  pumped  is  detennined  in  Paragraph  1  of  Section  1  of  the  ordi- 
nance as  follows,  vis.: 

"Three  feet  above  the  first  floor  of  James  Ferguson's  kitchen  In 
the  second  ward  of  said  to?m." 

The  location  of  Mr.  Ferguson's  residence  is  not  specified,  and  if 
he  should  happen  to  movf  from  one  part  of  tlie  ward  to  another 
at  higher  elevation,  (hiring  the  construction  of  the  works,  or  perhaps 
even  after  the  works  were  constructed,  the  Water  Company  under 
the  ordinance  would  be  required  to  increase  the  pressure  at  which 
the  water  wab  delivered  through  the  mains.  In  other  words,  no 
fixed  elevation  is  giren. 

Upon  the  other  hand,  if  James  Fei^uson  should  happen  to  move 
out  of  the  second  ward  altogether,  before  the  works  were  finished, 
no  limiting  head  or  preaBure  is  then  specified  in  the  ordinance. 

Paragraph  5  of  Section  I  provides  that: 

'They  (tlie  water  company)  shall  be  permitted  to  demand  and 
receive  yearly,  from  the  persons  who  shall  use  the  water  from  their 
conductors,  such  sum  as  they  may  voluntarily  agree  to  pay  for  the 

same." 

This  is  the  nearest  approach  to  a  schedule  of  domestic  water 
charges  in  the  ordinance,  or  charter,  and  it  doubtless  led  to  quite 
a  variation  in  the  amounts  charged  consumers  according  to  their 
ability  and  willingness  to  compensate  the  company  for  the  water 
taken. 
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By  paragraph  7  of  section  1  it  will  be  noted  that  the  town  council 
granted  an  exclusive  jn  ivilege  to  Mr.  DaMts  and  his  associates  to 
occupy  the  streets  and  highways  with  water  pipes  and  to  supply 
water  to  the  dtuens  of  the  to^. 

A  wood  cut  of  this  first  power  water  works  for  the  eity  adorns 
the  stationery  of  tiie  local  oommittee  for  this  oonT^tion.  This 
out  was  diawn  from  a  published  description  of  the  Davies  Water 
Works  at  the  time  they  were  started  in  scn  ice  (1S21),  and  it  is  only 
fair  to  remark  that  one  of  the  members  of  the  local  conmiittee,  Mr. 
Pollard,  took  exceptions  to  one  feature  of  the  cut  which  in  his  judg- 
ment did  not  reprosent  good  engineering  practice  even  in  1820. 

The  cut  is  here  produced  for  the  edification  of  our  members,  and 
attention  is  drawn  to  the  bank  of  earth  extending  out  over  tlie  edge 
of  the  river,  upon  which  Mr.  Davies  built  the  foundations  for  his 
puinping  station,  and  by  piercing  the  earth  put  the  suction  of  the 
pumps  into  tiie  water.  The  fault  or  mfatakfi  is  to  be  ehsiged  to 
the  draughtsman  (1880)  and  not  to  Mr.  Davles,  who  we  are  as- 
sured from  his  well  known  enterprise  and  inteUigence  never  built 
his  puEnptng  outfit  in  that  way. 

The  Davies  distribution  system  consisted  of  white  pine  and  white 
oak  logs  through  which  was  bored  with  a  pod-augur  one  and  one-half 
inch  and  two  and  one-half  incli  holes.  These  logs  were  banded  at 
one  end  and  put  together  stove  pipe  fashion  by  driving  the  spigot 
into  the  bancied  bell  or  socket. 

There  are  no  records  showing  how  the  hydrants  were  made,  ex- 
cepting that  the  **pen  stocks,''  so  called,  were  of  wood. 

The  pumping  machinery  consisted  of  one  low  lift  suction  pump, 
which  lifted  the  water  from  the  Ohio  Biver  to  a  tank  in  the  pumping 
house,  and  a  so-called  force  pump  which  took  the  water  by  gravity 
ftom  the  tank  and  pumped  it  to  an  derated  wooden  service  reser- 
voir. From  the  reservoir  the  water  flowed  by  gravity  through 
the  wooden  pipes  laid  in  the  streets. 

The  motive  power  to  operate  the  pumps  wesre  horsra  or  oxen 
working  on  inclined  treadmills,  and  the  engineer  was  a  boy  or  man 
who  regulated  the  power  accordinjr  to  the  demands  for  water. 

This  was  the  beginning  of  the  Cinciimati  Power  Water  Works. 
The  service  was  not  satisfactory,  and  many  complaints  were  made 
on  account  of  the  frequent  breakdowns,  and  interruptions  of  the 
public  water  supply,  and  yet  at  that  time  as  the  census  shows  the 
population  and  demands  for  water  under  pressure,  or  running  water, 
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were  increasing  from  year  to  year  ))y  leaps  and  bounds,  because  this 
city  was  then  the  foremost  "i^pttlement"  west  of  Philadelphia, 
and  l>emg  located  on  a  great  highway  of  coumierce  the  surplus 
Ix>pulation  from  the  Atlantic  seaboard  cities  flocked  here  in  great 
numbers  during  the  earlier  years  following  the  second  war  with 
England. 

About  tbree  years  after  the  works  were  started  in  service,  Mr. 
Davies  mstaUed  a  steam  pumping  engine  of  1,200,000  gallons  daily 
capacity  which  probably  he  himself  designed.  The  steam  cylinder 
was  twelve  inebes  diameter  by  five  feet  stat>ke,  and  the  two  low  lift 
and  two  force  pumps  which  it  worked  were  each  six  inches  diameter 
by  four  feet  stroke.    The  engine  was  rated  at  forty  horse  power. 

In  1828  this  pump  was  reTnodeled  by  Mr.  Antho?w  Harkness, 
who  was,  for  the  pioneer  days  m  this  sect  ion  of  the  cfunl  i  y.  in  several 
ways  a  marvel.  He  was  one  of  tiie  lirst  to  establish  a  foundry  and 
machine  shop  to  build  engines  for  western  st-eam boats.  He  saw  and 
remedied  the  defects  in  the  first  steam  pumping  engine  (Davies) 
ever  started  in  Cincinnati  He  designed  and  built  the  first  loco- 
motive in  Cincinnati,  and  more  than  sixty  years  ago  w^t  abroad 
to  obtain  contracts  for  locomotive  engines  of  whidi  he  was  then 
a  BucceBsful  builder.  Bobert  Fultcm  invented  the  steamboat  in 
1807,  and  not  many  years  afterward  enterprising  men  were  busy 
in  the  West,  especially  here,  in  adapting  it  to  the  requirements  of 
the  western  rivers.  Among  these  was  Mr.  Harkness,  and  it  was 
doubtless  on  his  advice  that  the  steain  end  of  the  first  pumping 
machine  was  taken  from  a  steamboat  and  utilized  for  pumping 
water. 

We  are  much  concerned  today  about  the  unnecessary  waste  of 
water,  and  are  seeking  by  every  available  means  to  prevent  or  re- 
duce it.  In  fact,  this  is  the  chief  argument  for  the  use  of  water 
meters,  and  you  may  be  surprised  to  hear  that  the  leading  trouble 
with  Mr.  Davies*  Cincinnati  Water  Works  (1824)  was  the  large 
unnecessary  waste  of  water. 

This  needless  waste  of  water  from  works  of  public  supply  has 
continued  over  a  long  stretch  of  time;  it  has  reached  from  Rtmtinus 
A.  D.  92,  to  John  C.  Trautwine,  2nd,  1000,  and  the  same  complaint 
that  we  are  putting  up  today,  that  Mr.  Trautwine  put  up  in  1899, 
and  that  Frontinus  put  up  to  the  Emperor  Vespasian  in  92,  is  still 
a  condition  to  be  wrestled  with,  and  by  the  sympathetic  and  ener- 
getic efforts  of  the  meter  men  may  some  day  be  laid  at  rest. 
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Mr.  Davies  finding  that  his  water  workB  would  uot  pay,  and 
discovering  as  others  since  have  discovered,  he  could  not  borrow 
hineelf  out  of  debt,  offered  (1824)  to  BeD  hb  in»1a  to  tbe  city  for 
S30,000. 

The  Town  Ck>uiicil  appointed  a  committee  to  esnmine  the  worlcB 
and  hooka  of  the  water  company  and  report  on  the  adviaahflity  of 

biQring  the  property.  The  committee  reported  favorably,  but 
upon  taking  a  vote,  25  freeholders  were  in  favor  and  294  against 

purchase. 

In  1826  the  water  company  had  its  charter  powers  enlarged  by 
Act  of  the  Le^islniurc.  additional  capital  was  obtained,  and  Mr. 
Davies,  who  mudi  liave  been  an  enthusijist  on  water  works  matters, 
set  about  to  remedy  the  defects  and  deliciences  in  the  works,  and 
adapt  them  more  nearly  to  the  requirements  of  his  time. 

Between  1826  and  1832,  three  new  reservoirs  were  constructed 
on  the  site  of  the  old  Third  Street  Reservoir,  just  north  of  the  old 
Front  Street  Pumping  Station.  The  first  Ime  of  cast  iron  water 
pipe  was  laid  from  tbe  distributing  reservoir  in  Pearl  Street,  west 
(1828).  This  pipe  was  of  unusual  sise,  vis.:  eight  inches  diameter, 
and  must  have  been  obtained  at  that  time  from  R.  D.  Wood  and 
Company,  who  had  started  the  first  pipe  foundry  in  this  country 
a  few  years  brfore  at  ^Tillville,  New  Jersey.  Incidentally  it  may 
be  mentioned  that  this  firm  is  still  sui)plyinp;  cast  iron  water  pipe, 
u\)On  sufficient  provocation,  to  those  who  may  need  it. 

The  unhappy  condition  of  Mr.  Davies'  finances,  the  unsatis- 
factory water  service  tx)  the  city,  and  the  many  complaints  from 
the  injured  water  takers,  led  to  another  effort  by  the  Town  Council 
in  1832  to  purchase  the  water  works  and  relieve  the  water  con- 
sumers from  some  of  the  handicaps  which  they  had  suffered  since 
the  works  were  installed  eleven  years  b^ore.  The  committee 
appointed  again  reported  in  favor  of  purchase  at  a  cost  of  $160,000, 
or  five  times  the  cost  for  1824,  and  again  the  "harassed"  and  "indig- 
nant" freeholders  and  water  takers  voted  against  the  purchase  by 
a  vote  of  303  "for"  and  617  "against." 

The  water  company  then  increased  its  capital  stock  and  pro- 
ceeded to  "enlarge  the  works  commensurate  with  the  rapidly  grow- 
ing needs  of  the  city."  To  do  this  the  company  was  required  to 
appeal  to  the  state  legislature  for  enlarged  charter  powers,  a  pro- 
ceeding which  the  city  council  at  fiist  opposed.  After  a  lapse  of 
three  years,  the  council  withdrew  its  objection,  the  legislature 
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granted  the  additional  powers  asked  for  and  the  water  company 
started  on  a  new  career  of  "progress  and  trouble."  In  1835  the 
water  sprvice  ho'mg  still  unsatisfactory,  the  council  appointed  the 
third  committee  to  invest i^^;ate  and  rrii  ii  on  the  ad%'isability  of 
"municipal  ownerehip"  of  the  works.  This  committee  reporter! 
favorably  on  purchase  at  a  cost  of  1273,637 — ^(note  the  first  offer 
in  1824  at  $30,000;,— and  the  vote  when  taken  stood  95G  "for" 
and  1274  "against." 

Two  years  Uter,  1837,  the  "purahase"  was  up  again  and  this 
time  the  vote  was  1573  "for"  and  531  "against."  Owing  to  some 
defect  in  the  proceedings  for  the  vote,  a  new  vote  was  taken,  Matdi, 
1839,  on  purchase  at  $300,000,  with  the  result  of  728  "for"  and  553 
"against." 

In  1839  therefore  after  a  stormy  and  financially  disastrous  career 
of  eighteen  years,  the  dncinnati  Water  Works  became  a  municipal 

institution. 

When  the  purchase  occurred  the  property  consisted  of  a  tract 
of  land  including  the  site  of  the  late  Front  Street  Pumping  Station 
and  the  Third  Street  reservoir  grounds,  now  a  public  park.  It  will 
be  noted  that  the  city  had  a  population  hi  1810  of  over  46,000, 
while  the  combined  pumping  capacity  was  rated  at  4,200,000  gidlons 
per  day,  showing  a  njftTriiniim  possible  capacity  of  about  90  gallons 
per  capita.  It  is  probable  that  the  actual  water  consumption  was 
much  leas  than  half  of  this  quantity,  because  the  larger  pump  must 
have  been  out  of  service  at  tunes  for  repairs,  when  the  smaller  origi- 
nal machine,  if  it  maintained  a  supply  equal  to  the  normal  consump- 
tion, would  have  furnished  less  than  30  gallons  per  capita. 

A  stone  raasonrj'  reservoir  about  350  feet  long,  50  feet  vnAe,  in- 
side surface  dimensions,  and  12  feet  deep,  containing  1,200,000 
gallons,  had  been  constructed  on  the  Third  Street  property  as  early 
as  1828.  The  pumping  lift  from  the  Ohio  River,  low  water  stage 
to  the  flow  line  of  the  reservoir  was  about  160  feet. 

It  must  be  remembered  that  the  two  earlier  steam  pumping  ma- 
diines  were  buflt  during  the  pioneer  days  of  pumping  machinery 
in  this  country.  The  first  engme  (1824)  was  of  the  walking  beam 
type  with  a  wooden  walking  beam.  The  second  enguie  had  the 
steam  {^linder  located  axially  over  the  pump  and  drove  the  pump 
direct. 

The  earlier  pumps  were  all  of  the  piston  type  with  swinging  or 
"bam  door"  water  valves  resting  on  seats  inclined  at  an  angle  of 
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45  decrees.    Evon'thinp:  about  the  water  ends  was  plain,  fiirect, 
simple  and  crude,  and  yet  these  old  machines  contributed  largely 
to  the  early  development  and  prosperity  of  the  city. 
The  property  conveyed  to  the  city  contained: 

(1)  .  The  limd  above  mentioned. 

(2)  .  The  pumping  station. 

(3)  .  Two  rotative  steam  pimping  engines. 

(4)  .  The  masonry  reservoir. 

(5)  .  Nineteen  miles  of  wood  pipe  or  "logs"  from  If  to  2|  indies 

diameter  of  bore. 

(6)  .  Three  and  one-lialf  miles  of  cast  iion  pipe  vaiying  from  4 

to  20  inches  diameter. 

Looking  over  the  inventory  of  property  it  would  strike  one  at 
first  sight  as  thout^h  t  he  price  was  more  than  it  was  worth.  But 
the  people  were  satished,  and  it  would  be  presumption  for  us  at  this 
distant  date  to  criticise  the  acts  of  our  forefathere.  In  1840,  the 
lx>pulation  of  the  city  was  46,338  and  the  purchase  price  was  about 
^7.00  per  capita  of  population. 

When  the  dty  took  over  the  water  works  the  following  survey 
rates  were  adopted: 

Lowfij't  roTiaumption   SIO.OO  per  annum 

Socond  consumptioo   112.00  per  aauum 

Third  ooosumption   914.00  per  aimuni 

Fourth  consumption  $10.00  per  Muutm 

Baths  18  each,  bose  SI,  Garden  sprinkUng  9t  to  S4. 

The  works  were  very  wasteful  of  fuel  and  steps  were  taken  to 
investigate  a  possible  water  power  from  the  ISIimm  and  Kiie  Canal 
near  its  entrance  into  the  Ohio  River  just  below  the  pumping  station; 
but  upon  investigation  it  was  found  that  the  proposition  was  not 
feasible. 

Several  years  before  the  water  oompany  sold  its  property  to  the 
eity»  a  new  pumping  engbe  from  original  designs  was  built  hy  The 
A .  Harkness  Company  of  Cincinnati.  This  "power*'  as  it  was  termed 
had  a  capadl^  of  3,000,000  gallons  per  day  pumped  from  the  Ohio 

River  to  a  reservoir  on  the  site  of  the  old  Third  Street  Reservoir. 
This  resfrvoir.  nl>nTu1o!if'(l  in  1007,  supplied  by  gravity  the  dit;- 
trict  lyiriiT  1  m  t  wi-eu  I*  nn  t  li  Htroct  and  the  river.  The  first,  two  stoara 
pumping  engines  installed  l)y  the  water  conipar.y  ( 1<^24-18.34), 
were  vertical  crank  and  flj'  wheel  machines  with  tlie  water  ends 
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set  low  fflpi^igh  to  take  water  by  suction  from  the  river  at  its  lowest 
stages,  and  the  steam  ends  placed  high  enough  to  be  above  all  or- 
dinary flood  stages  in  the  river.  The  maxim  inn  flood  stage  of  record 
is  more  tiian  71  feet  above  low  water  mark,  and  it  will  thus  be  seen 
that  the  steam  ends  of  tin  sr  pioneer  pumps  must  have  been  set 
about  ^  feet  above  the  water  ends. 

Alter  the  purch^ise  of  the  works  by  the  city  a  new  duplex  steam 
power  WIS  built  (1844)  which  oomnsted  of  a  pair  of  erank  and  fly 
wheel  steamboat  enginea  on  inclined  fiames  driving  vertical  pumps. 
.  These  pomps  had  a  combined  capacity  of  5|000,000  gallons  per  day 
and  after  variouB  changes  in  the  steam  valve  gear  became  and  re- 
mained for  years  the  most  useful  and  economical  machines  in  the 
Front  Street  Station.  They  were  taken  out  of  service  during  1907 
after  sixty-three  years  of  useful  life. 

Passing  over  the  details  of  water  works  improvements  under 
city  manaEcrnrnt  from  the  purchase  in  1839  to  1865,  we  come  to  a 
period  following  the  war  of  the  states,  when  it  was  evident  that 
the  works  w^ere  in  need  of  a  general  and  comprehensive  rehabilita- 
tion. During  this  period  the  two  original  pumping  engines  were 
abandoned  and  their  places  taken  by  two  vertical  condensing  crank 
and  fly  wheel  steam  pumping  machines^  each  of  4,500,000  gallons 
capacity  (18S0-18S4)  constructed  fiom  designs  of  Mr.  T.  R.  Scow* 
den  by  The  A.  Harkness  Company  and  Powell  and  Sons,  of  Cin- 
cinnati. These  engines  were  marvels  for  their  day  and  with  some 
changes  in  the  water  ends  continued  in  active  service  until  the 
Front  Street  Pumping  Station  was  abandoned  (1907). 

The  Harkness  enguu?  ran  therefore  for  over  fifty-seven  years  and 
the  Powell  engine  ran  for  over  fifty-three  years.  These  machines 
rarely  gave  trouble  and  were  the  real  "standbys"  for  over  a  half 
century,  and  were  capable  of  good  service  at  the  date  of  starting 
pumping  from  the  new  works  at  California  (Cincinnati). 

A  new  stone  masonry  reservoir  on  the  site  of  the  original  wooden 
reservoir  was  oonstructed  1850-1863.  The  two  divisions  having 
a  combined  capacity  of  6,500,000  gallons  with  a  water  depth  of  20.50 
feet. 

In  1865  Mr.  James  P.  Kirkwood  of  Brooklyn,  New  York,  then 
the  foremost  water  works  engineer  in  America,  was  called  to  Cin- 
cinnati for  the  purpose  of  investigating  and  reportinc^  on  the  require- 
ments of  the  city  for  .•)  new  and  enlarged  water  works  and  the  pos- 
sible adoption  of  a  new  source  of  water  supply,  many  complaints 
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having  been  made  before  that  date  upon  the  unsatisfar'tory  con- 
dition of  the  Ohio  River  water.  Mr.  Kirkwood  began  with  an 
inquiry  into  the  past  and  prospective  population  growth  of  the 
city  and  from  the  diagrams  which  he  constmcted  he  reached  the 
conclusion  that  the  population  of  the  city  in  1890  (twenty-five 
yean  ago)  would  be  larger  than  it  is  at  the  present  date.  He  made 
the  same  mistake  that  many  otheis  have  made  since  his  time,  of 
aasimiing  that  the  past  will  be  an  exact  index  of  the  future.  It  will 
be  interesting  and  instnietive  to  leproduoe  his  population  table 
and  parallel  it  with  the  census  lepwts  to  1910. 


CindntnUi  Population 
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Ttmkttm 

1800  

760 

imo  

2,540 

1820  

9,602 

1830  

24,831 

1840  

46,338 

1860  

115,438 

161,014 

1870  

216,239 

225,460 

1880  

255,139 

316,460 

1890  

297,000 

431,644 

326,90? 

385,000 

1910  

364,463 

370,000 

1915  

400,000 

386,UU0 

In  1890  the  Engineer  Commission  on  Extension  and  Betterment 
of  the  City  Water  Works  had  occasion  to  study  the  probable  growth 
of  population  in  the  city,  including  the  growth  in  territory  to  be 
annexed,  and  the  results  from  the  curve  then  projected  are  given 
for  the  yean  shown* 

By  adding  the  neighboring  cities  in  Kentucky  and  the  suburbs 
in  Hamilton  CSounly,  Cincinnati  has  a  population  at  the  present 
time  of  nearly  560,000. 

In  projecting  the  capacity  for  a  new  water  works  Mr.  Kirkwood 
assumed  that  the  statistics  of  consumption  for  New  York  and 
BrookljTi  would  apply  to  Cincinnati,  and  adopted  a  per  capita 
rate  of  65  gallons,  our  consumption  rate  at  present  is  about  130  gal- 
lons per  capita,  or  twice  Mr.  Kirkwood's  quantity. 
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"Mr.  Kirkwoo<i  ina,(ie  a  thorough  survey  «nd  investigation  of 
the  various  sources  for  a  new  water  supply,  and  utiopted  a  pumping 
^stem,  continuing  the  Ohio  River  as  a  source.  The  site  selected 
was  about  two  miles  above  the  pfesent  pumping  woiIb  (1880)^ 
and  the  plan  embraced  two  lifts,  with  subsiding  and  filtering  leser^ 
voirs.  The  cost  was  placed  at  $8»038,214.07." 

"The  plan  was  highly  recommended  by  a  majority  of  the  water 
commissioners,  but  the  minority  report  advocated  retaining  the 
pumping  worksi  Front  Street  Station,  and  the  construction  of  addi- 
tional reservoirs.  The  latter  plan  was  adopted,  and  the  Garden 
of  Eden  purchased  for  reservoir  and  park  purposes  on  6th  of  Jan- 
uary, 1866." 

None  of  Mr.  KjrkwxHxl's  reconimendatious  were  adopted,  although 
his  report  shows  a  very  thorough  study  of  conditions  as  they  existed, 
even  to  the  necessity  for  subsidence  and  filtration  of  the  Ohio  River 
water  before  it  was  distributed  to  oonsumefs.  In  Mr.  Kiikwood's 
day  not  much  was  known  of  bacterial  purification  of  water  and  his 
terms  for  a  pure  and  wholesome  water  was  that  it  should  be  "clear 
and  colorless." 

It  may  be  of  interest  to  note  that  the  late  Mr.  J.  J.  R.  Croess  of 
New  York  was  Mr.  Kirkwood's  principal  aatristant  on  the  Cin> 

oinnati  investigation. 

Usinc:  plain  sand  filters  and  including  the  cost  of  .settlmg  basins 
of  84,000,tXX)  gallons  capacity,  Mr.  Kirkwood  figures  the  cost  of 
subsidence  and  filtration  at  $18.50  per  million  gallons,  including 
fixed  charges  on  the  construction  cost.  Omitting  fixed  charges 
on  the  subsiding  basins  and  filters  he  estimated  the  operating  and 
maintenance  cost  at  $1.37  per  million  gallons,  or  about  the  cost  which 
he  subsequently  found  alwoad  upon  his  visit  to  Europe,  in  1866. 
Mr.  Kirkwood's  plans  also  provided  for  a  storage  reservoir  of  152.- 
000,000  gallons  capacity  for  the  subsided  and  filtered  water. 

The  reservoir  in  Eden  Park  (Garden  of  Eden)  consists  of  two  di- 
visions, one  containing  43,000,000  gallons,  and  the  other  57,000,000 
gallons.  The  basin  is  constructed  in  a  ravine  of  very  steep  channel 
and  side  slopes.  The  smaller  division  is  closed  at  the  lower  end  of 
the  ravine  by  a  massive  retaining  wall  120  feet  higli  at  the  middle 
of  the  ravine.  The  division  wall  between  the  two  compartments* 
of  the  basin  is  67^  feet  higii  at  the  middle  of  the  ravine.  The  water 
depth  is  30  feet.  The  reservoir  and  walls  were  designed  and  in  part 
built  by  Mr.  Henry  Eamshaw  at  that  time  superintendent  of  the 
city  water  works. 
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During  1872^  or  seven  years  after  Mr.  Kiricwood'ft  inveBtigatioQ, 
the  trustees  of  the  water  works  entered  into  contract  with  a  local 
eompaiiy  for  two  additional  pumimig  engines,  eaeh  of  7,500,000 
gidlons  dailly  eapacity.  These  engines  were  designed  by  Mr.  Theo- 
dore E.  Scowden,  and  were  of  the  vertical  crank  and  fly  wheel  direct 
acting  type,  with  walking  beams  to  connect  the  steam  pistons  to 
the  cranks  and  fly  wheels  placed  below  the  steam  eylioders  under 
the  engine  room  floor. 

The  design  of  these  engines  was  modem  for  non-condensing 
machine.'^,  ftiid  ainonu;  other  innovations  were  furnished  with  differ- 
ential  plunger  x^unips  of  the  "Wright"  type. 

One  difficulty  alwa5rs  experienced  with  the  Cincinnati  pumpuig 
engines  in  the  Front  Street  Station  was  due  to  the  considerable 
vertieal  separation  of  the  steam  and  water  ends.  The  pumps 
were  set  on  solid  masomy  fcNindations,  while  the  steam  eylindere 
and  rotating  parts  were  mounted  on  Iron  skeleton  frames  or  towers, 
50  or  00  feet  higli.  An  eiceeption  should  be  made  of  the  Wetherill 
engines,  which  were  erected  on  horiaontal  steel  Riders  set  in  heavy 
tn:i.?onry  side  walls.  The  Scowden  engines  were  started  in  1872- 
1874,  and  the  WetheriU  engines  in  1885-1886. 

Other  engines  were  erected  in  the  Front  Street  Pumping  Station, 
viz.:  the  Shield  Engine  (1SG5)  which  was  of  the  Cornish  Bull  con- 
densing type  with  a  steam  cylinder  100  inches  diameter  by  12  feet 
stroke.  The  steam  piston,  air  pump  piston  and  pump  piston  were 
aU  mounted  in  line  on  a  continuous  rod  over  55  feet  long.  The  engine 
and  pump  never  worked  very  successfully  and  the  machine  was  so 
wasteful  of  fuel  that  it  was  never  operated  from  choice.  The  ex- 
pected oapacify  of  this  machme  was  20,000,000  gallons  per  day, 
but  it  rarely  worked  above  a  12,000,000  gallon  rate.  The  engine 
was  so  untrustworthy  that  the  attendants  were  never  allowed  to 
leave  their  respective  stations  while  it  was  running. 

The  designer  of  the  engine,  Mr.  George  Shield,  was  the  leading 
steam  engineer  of  the  city  when  he  built  this  machine,  and  its  fail- 
ure as  a  sifo,  economical  and  useful  unit  of  tlip  power  in  the  Front 
Street  Station  dcstro5'cd  his  reputation  and  was  su{)posed  to  have 
shortened  his  life.  No  other  engine  of  the  Shield  typo  v.ui  ever 
built  either  l^cfore  or  since.  While  it  was  patternod  in  {)art  after 
the  Cornish  Bull  engine  and  pump,  the  departures  from  the  original 
type  were  sufficient  to  bring  about  substantial  failure  of  the  mi^ 
chine  as  a  useful  adjunct  of  the  Pumping  Station. 
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Two  duplex  vertical  direct  acting  Worthington  pumping  engines 
were  a!so  orected  in  this  station  (1888),  each  of  a  rated  capacity 
of  12,0CKj,(X»0  gallons  per  day.  These  engines  never  were  verv  suc- 
cessful; indeed  it  was  said  that  at  no  time  in  their  history  were  both 
engines  in  condition  to  operate  simultaneously,  although  it  is  well 
known  that  at  critical  periods  everything  at  the  Front  Street  Sta- 
tion that  could  lift  water  from  the  Oliio  River  was  required  iu  aervice. 

Eioepting  the  20,000,000  gaUons  Shield  engme,  all  oihcra  built 
fipom  local  designs  by  local  buildesB  were  suooesBful,  the  ao-called 
combfaiatioik  (steamboat)  eoginea,  the  Harkneas  and  Powell  engince, 
were  in  caofltaQt  service  for  over  fifty  yean,  while  the  Soowdeu 
gines,  also  built  in  Cincinnati,  ran  successfully  from  1872  until  tiie 
station  was  abandoned  December,  1907,  a  period  of  thirty-five  years. 
The  difficulty  with  the  pumping  engines  designed  and  built  in  the 
East  was  that  the  designers  failed  to  gi'asp  the  special  necessities 
of  pumping  engines  where  the  pumps  were  often  submerged  for 
d&ys  at  a  time  in  from  10  to  50  feet  of  water;  where  all  sorts  of 
trash  would  at  times  collect  in  the  pump  wells  to  interfere  with  the 
op^tion  of  pumps,  and  where  the  steam  ends  must  be  as  simple 
aod  idial)9e  as  possible  to  avoid  the  stoppage  of  thepowsr.  Engmes 
wdl  adapted  to  a  service  where  the  entire  madiine  oould  be  at  all 
times  inspected  while  in  operation,  were  not  adapted  to  the  Ohio 
River  service  and  the  troubles  of  which  there  were  many  witliin 
the  writer's  escperience  at  the  Front  Street  (River)  Pumping  Station 
have  been  experienced  in  other  city  water  works  on  the  Ohio  River. 
It  is  thought  that  the  rise  and  fall  of  the  Ohio  River  at  Cincinnati, 
71  feet  nnd  f  inch,  is  the  greatest  in  the  world,  and  the  pumping 
machini-ry  as  heretofore  constructed  with  the  connecting  rods,  links 
and  fly  wheels  often  wading  many  feet  deep  in  the  water  presents 
a  condition  not  paralleled  in  many  other  cities  of  the  country,  or 
even  out  of  the  country. 

"In  1872  the  city  purchased  a  site  from  John  Maridey,  ten  miles 
above  the  dty,  for  a  new  water  works.  The  property  embraces 
146  acres,  for  which  the  sum  of  122,321.50  was  paid." 

"Mr.  T.  R.  Scowden  snbmitted  plans  and  estimates  for  the  new 
works  to  be  located  on  these  grounds,  which  embraced  a  pumping 
system  with  two  lifts,  Building  and  distributing  reservoirs,  and 
two  42-inch  delivcn,'  mains,  the  whole  to  cost  S4 ,500,000." 

Cincinnati  is  one  of  ihp  few  cities  in  th(?  world  rcquirinir  three 
pumping  lifts  to  get  water  from  the  Ohio  River  to  the  consumers. 
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The  differojK'f  of  rlovjition  between  low  wat<»r  mark  in  the  river 
and  the  highest  territory'  supplied  witli  writer  \«,ithin  the  city  iimita 
being  607  feet.  There  are  several  states  in  the  Union  where  the 
extreme  variation  of  levels  within  their  boundaries  is  not  so  great 
as  that  which  occurs  within  the  corporate  limits  of  this  city.  Even 
with  the  three  pumping  lifts  there  are  still  some  premises  within  the 
dty  limitB  at  deration*  not  readied  bgr  tbe  city  water. 

In  1871,  Mr.  Theodore  R.  Seowden  was  employed  to  inveetigiKte 
the  water  supply  needs  of  the  dty  and  report  upon  a  new  source  of 
supply  and  comprehensive  improvement  of  the  water  works.  Long 
previous  to  this  date  the  people  had  realised  that  the  water  taken 
from  the  river  at  the  Fnnt  Street  Pumping  Station  was  unsatis- 
factory in  quality,  and,  with  frequent  breakdowns  in  the  pumping 
machinery  and  no  considerable  storage,  was  often  insufficient  in 
(juantity.  At  that  time  Eden  Park  PLf  sm-oir  hat!  not  l>een  con- 
structed, nor  had  the  Seowden  engiiu-s  previousl}'  mentioned  been 
installed,  so  that  with  only  the  limited  storages  in  Third  Street  Reser- 
voir, 5,500,000  gallons,  and  a  total  pumping  capacity  of  14,000,000 
gallons  for  a  population  of  over  220,000,  the  conditions  were  on  the 
whole  not  very  promising. 

Mr.  Seowden  before  this  date  had  the  honor  of  planning  the  water 
wo^  of  Cleveland,  Louisville  and  Newport,  Kentucky,  and  was 
the  ranking  engineer  in  Cincinnati  in  Uiis  line  of  work,  and  enjoyed 
a  reputation  for  skill  and  judgment  which  was  unqu optioned  by  his 
associates  in  the  profession.  But  as  in  the  case  of  Mr.  Kirkwood, 
six  years  before,  his  plans  and  recommendations  were  set  afnde, 
and  all  that  came  of  his  work  was  th(>  purchase  of  Markley  Farm, 
and  the  consU'uction  of  two  new  pumping  engines  previously  men- 
tioned. Eden  Park  Reservoir  at  that  time  was  undor  construction, 
and  the  sole  outcome  of  Mr.  Seowden's  very  thoiough  surveys  and 
comprehensive  i)lans  was  an  addition  of  15,000,000  gallons  to  the 
pumping  capacity  of  the  Front  Street  Station. 

Mr.  Soowden's  plans  embraced  the  location  of  a  source  of  water 
supply  from  the  river  about  ten  miles  up  stream  from  the  Front 
Street  Stidaon,  a  new  pumping  station,  new  modem  and  ample 
low  and  lift  pumping  machineiy,  subdding  reservoirs  on  the 
river  bank,  and  a  storage  basin  of  300,000,000  gallons  capacity  at 
an  elevation  sufficient  to  supply  by  gravity  to  Eden  Park  Reser- 
voir, from  which  latter  when  completed,  distribution  to  the  city 
would  be  made.   Ue  also  considered  tbe  ultimate  ^tration  of  the 
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water  and  allotted  epaop  on  the  land  purchtise  for  the  location  of 
tilters.  The  land  for  the  entire  works  waa  known  as  the  "Markley 
Farm  purchase,"  which  aside  from  the  rent  collected  from  the  farm- 
ers through  u  period  of  about  thirty-six  years  has  been  of  no  benefit 
to  the  city.  The  fann  was  finaUy  sold  upon  completion  of  the 
neir  water  wotln  imprcrraiiient^  lOC^-1906. 

During  1885-1885  the  WetheriU  engmes  eaeh  of  10,000,000  gal- 
lona  d«Uy  eapodty  were  Installed  in  the  IVont  Street  Pumping 
Station,  and  at  later  dates  as  noted  1887-1888  two  additional  Worth* 
ington  ^^es  were  installed.  Meanwhile  Eden  Park  Reservoir 
was  completed  and  this  with  the  Front  Street  Station  and  Third 
Street  Kef^er^'oir  constituted  the  primary  pumping^  subsiding  and 
storage  elonieMts  of  the  city  water  works. 

Like  the  proverbial  ''poor"  mentioned  in  Scripture,  the  evils  of 
the  source  of  supply,  inadequate  and  antiquated  pumping  machinery, 
old  fashion  steam  boilers,  and  limited  storage  of  water,  were  always 
with  us.  Apparently  since  the  days  of  Sanuisl  W.  Davies  the 
talty  had  not  eaught  up  with  the  demands  and  nquiremflnts  of  the 
people.  The  press  and  sdentifie  bodies  were  eonsftantly  pointing 
to  dsffeets  and  insuffieienoeB  in  the  publie  water  worlcs  and  de- 
manding a  remedy.  Laws  were  enacted  by  tiie  legishtture  to  pro- 
vide for  a  new  enlarged  and  adequate  water  supply  system,  votes 
were  taken  and  throtip^h  the  friction  and  jealouaes  of  polities,  such 
measures  were  disapproved  at  the  polls. 

Dunng  1895  by  the  joint  investigations  of  Hon.  August  Herr- 
mann, afterwards  president  of  the  boanl  of  commissioners  of  water 
works,  the  writer  and  one  other,  it  was  discovered  that  an  enabling 
act  might  be  passed  by  the  legislature  which  would  permit  the  build- 
ing of  a  new  water  worlcs  vdthout  submitting  the  matter  to  a  vote 
of  the  deotoTB,  because  it  had  been  shown  through  a  period  of 
nearly  seventy  yearn  that  however  much  the  publie  was  dissatiB- 
fied  with  the  existing  condition  of  things  it  would  not  by  its  vote 
authorise  a  substantial  change.  All  the  additions  of  puminng  en- 
pncs,  reservoirs  and  pipes  mnce  the  purchase  of  the  water  worics 
in  1839  had  been  provided  for  from  the  revenues  of  the  water  woria 
and  not  by  popular  bond  issues. 

After  several  years  of  invastigation  and  careful  inquiry  into  the 
legal  status,  it  was  decided  in  1895  to  proceed  upon  an  inve.s titra- 
tion, preparation  of  plans  and  estimates  of  costs,  and  the  framing 
of  a  law  which  would  permit  the  city  to  construct  a  water  works 
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commensurate  with  the  growtii  of  population  and  increased  demand 
of  the  people.  Accordingly  the  city  board  of  administration  during 
December,  1895,  appointed  a  conunission  of  engineers,  consisting 
of  tbe  writori  Mr.  Samuel  Whinery,  now  of  New  Yoik,  and  Mr. 
George  H.  Bensenberg  of  Milwaukee,  to  conduet  an  investigation, 
maJte  surveys,  eiamme  water  Bouroee  and  report  plana  and  esti- 
mates of  eoet  for  the  extension  and  bettenuent  of  the  eity  water 
works.  This  commission  reported  March,  1896,  upon  a  general 
plan  for  improvement  of  the  water  works,  which  with  some  neces- 
sary changes  furnished  the  foundation  upon  which  the  late  un- 
provements  of  the  city  watpr  works  are  based. 

Cincinnati  has  today  in  point  of  pumping  machinery,  methods 
of  li;Lndling  and  storing  coal,  subsidence  rt^rvoirs,  filtration  works, 
and  distribution  system,  a  works  not  surpassed  by  any  city  in  or 
out  of  the  country,  and  since  the  members  of  the  Asaociation  will 
have  the  opportunity  of  inspecting  the  details  of  the  work  at  this 
Convention,  May,  1915,  and  formmg  thdr  own  opuucm  of  thor 
merits,  it  is  deemed  advisable  to  say  no  more  at  this  time  about 
them. 

In  preparing  this  brief  memoir  on  the  history  of  the  Cincinnati 
Water  Works,  credit  must  be  given  to  the  late  Mr.  E.  Shield, 
and  to  the  late  Mr.  Charles  Cist,  and  to  Mr.  Thomas  J.  Bell,  and 

others  who  have  formerly  WTitten  on  the  subject  from  which  the 
information  herein  given  has  been  largely  dr.iwn.  The  develop- 
ment of  the  Cincinnati  Water  Works  hn.s  7rr(  ived  the  (  arncst  and 
profound  thought  and  cflbrts  of  aome  of  tlie  most  distinguished  mem- 
bers of  the  engineering  prof^ion,  and  while  some  of  these  have  not 
realized  the  fruition  of  their  individual  ideas,  yet  each  has  been  an 
mfluenoe  in  bringing  about  the  ultimate  happy  result. 
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WATER  ANALYSIS  AND  THE  NITROGEN  OONTENT  OF 

WATER 


By  William  M.  Booth 

All  available  scientific  data,  both  ohemical  and  bacteriological, 
should  be  collected  and  studied  before  judgment  is  passed  on  a  water 
supply  used  for  fnod,  and  such  should  be  BysteinatiGaUy  xeooided 

by  all  water  works  companies. 

The  nitrogen  content  of  water  and  the  chemical  conditians  m 
which  this  is  found  have  long  been  considered  very  valual  le,  nor 
is  there  at  present  any  good  reason  to  discredit  the  use  of  such 
reports. 

AH  sanitamns  are  familiar  with  the  gradual  change  of  animal 
and  plant  nitrogen  in  the  eombined  fonn  until  it  readies  the  inoF' 
ganic  nitric  state,  and  the  chemical  changes  will  not  be  further 
discussed  than  to  remark  that  unpolluted  natural  waters,  with  few 
exceptions,  are  remarkably  free  from  nitrogen.  The  analyses* 
are  recorded  to  show  how  the  waters  of  central  New  York  differ 
in  nitrogen  content  and  in  what  state  this  element  has  been  found. 
All  tests  have  been  made  according  to  the  methods  prescribed  by 
Wanklyn  and  Mason  and  are  tabulated  in  parts  jh  r  million.  The 
total  solids  deteriiiiniition  is  the  weighed  residue  from  50  cc.  of  water, 
evaporated  to  dryness  on  the  water  bath  and  placed  iii  a  desiccator 
over  sulphuric  add  lor  twelve  hoots.  Chlorine  has  been  deter- 
mined Tolumetrically,  aocordmg  to  Mason,  unless  above  50  ports 
per  million,  when  the  gnmmetric  method  was  employed.  Wne  and 

'  This  paper  is  a  supplement  to  a  paper  in  the  September,  1914,  Joumolf 
The  Use  of  Nitrate  Test  ia  Determining  Source  of  Pollution  of  a  Water  Supply, 
wad  is  intended  to  eevrect  erroni  in  printing  the  1914  paper.  The  fdUraring 
typographical  errors  are  also  noted  la  the  paper  in  the  September  Jownal: 

On  r»ijrp  W2.  first  lino  of  second  paragraph,  lead  Fig.  2. 

Page  602,  last  line  for  No.  2  read  No.  53. 

Page  604,  sixth  tine  of  first  paragraph  fwr  No.  4  vend  No.  65. 

Page  <I06,  table  heading  eid^th  oolnmn  read  OiQfgsn  eontumed  sad  amth 
column  read  Colonies  per  cc. 

Page  609,  Nos.  124-126  for  New  Syracuse  read  Near  Syracuse. 
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albuminoid  ammonia  are  determined  separatel}',  and  a  check  has 
been  made  in  each  instance  by  estimating  the  total  ammonia  in 
another  saniphv  If  this  form  of  nitrogen  is  known  to  be  unusually 
high,  as  in  the  case  of  sewage,  10  or  100  cc.  are  diluted  with  anmioiiia 
free  water  and  are  distilled  as  an  original  saiiiplt,  using  a  proper 
dilution  factor.  The  nitrates  and  uiLriLes  are  determined  accord- 
ing to  the  Mason  method  and  were  made  in  duplicate  using  freshly 
prepared  standanl  solutioiiB.  The  ''oxygen  coxuumed"  test  is  made 
according  to  the  Mason  method.  All  results  shown  are  the  work 
of  the  writer  unless  credited  to  others.  The  bacteriological  analsrses 
were  made  by  the  bacteriologist  of  the  city  of  Syracuse. 

Turning  now  to  the  analytical  tables  (p.  606,  vol.  1,  no.  3,  Sep- 
tember, 1914,  Journal)  analyses  1  to  7  inclusive  show  that  rain,  snow, 
ice  and  distilled  water  may  contain  free  ammonia,  albuminoid 
ammonia,  nitrates  and  nitrites. 

Analyses  22  to  26  inclusive  show  the  .il>fpiif*e  of  nitrites  in  Syra- 
cuse city  water  beginning  at  the  upptn  or  south  end  of  Skanea- 
teles  lake,  about  32  miles  from  the  city,  and  at  various  poiuts  in  its 
progress  to  the  city,  with  a  &nal  analysis  in  a  downtown  city  block. 
The  water  shed  has  an  area  of  about  74  squaiv  miles  and  nitrites 
are  seldom  found  In  this  water.  Such  sometimes  occur  In  Novem- 
ber and  during  the  latter  part  of  March.  During  the  past  ten 
years,  the  writer  has  never  detected  more  than  0.002  parts  per  mil- 
lion. The  overflow  from  the  lake  becomes  the  source  of  power 
for  several  milk  and  contains  the  sewage  from  the  villages  along 
the  stream.  The  nitrogen  in  this  water  is  shown  in  analyses  27 
to  30  inclusive.    Paper,  felts,  and  woolen  cloth  are  manufjirtnrod. 

Onondaga  crpok  is  a  country  stream  that  enters  the  city  of  Syra- 
cuse at  the  south  end.  It  is,  at  present,  an  open  sewer  and  enters 
Onondaga  lake  with  a  fall  through  the  city  of  about  40  feet.  Analy- 
sis 8  was  made  from  a  sample  taken  from  the  creek  as  it  enters  the 
city,  and  number  9  shows  the  nitrogen  condition  of  the  water  as 
it  enters  the  lake. 

Numbers  9  to  17  inclusive'  were  made  at  about  equal  distances 
through  the  length  of  Onondaga  Lake,  which  is  five  miles  long.  This 
lake  is  the  sewage  outlet  for  the  city  of  Syracuse,  the  town  of  Solvay 
and  the  \nllage  of  Liverpool.  The  waters  of  the  lake  are  natural^ 
very  salt.  A  high  nitrite  content  throughout  shows  a  very  un- 
stable condition  from  a  nitrogen  standpoint.  The  Seneca  River 
analysis  No.  20  was  made  at  the  junction  and  the  huge  decrease 
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in  salt  roughly  indicates  the  degree  of  dilution,  as  the  hver  water 

is  not  unusually  high  in  chlorine. 
Number  21  is  the  analysis  of  a  sewer  water  from  the  city  that 

enters  the  lake. 

At  its  mouth  Onondaga  Creek  has  a  nauseating  odor  and  con- 
tams  suspended  solids.  At  ihu  Seneca  River  junction,  tlie  »am- 
plea  taisBn  were  free  fiom  odor  and  eontained  piaetioally  no  sus- 
pended solids. 

Numbers  38  to  40  indusive  are  teats  of  Lake  Ontario  water,  and 
were  made  to  show  the  efficient  of  the  mechanieal  filtration  plant 

of  the  Rochester  and  Lake  Ontario  Water  Company  at  Charlotte. 

Number  42  is  the  analysis  of  Hemlock  Lake  water  which  is  the 
inain  supply  of  the  city  of  Rochester.  It  is  now  used  in  conjunction 
with  the  purified  water  from  Lake  Onterio.  Both  sources  of  supply 
are  considered  excellent  and  the  total  nitrogen  content  is  low, 

Nunril  or  11  is  an  analysis  of  unaltered  Niagara  JEUver  water,  used 
in  the  city  of  Lockport. 

Numbers  80  to  83  show  that  the  supply  of  the  city  of  Fulton  is  a 
compoBtte  water.  The  Great  Bear  Spring  has  no  eonneetion  with 
the  well  known  water  of  that  name.  Juat  west  of  Fulton  there 
is  a  lake,  the  water  (tf  whieh  is  used  for  numufaeturing  purposes  in 
the  dty.  The  outlet  is  low  and  sluggish,  and  analysis  31  shows 
the  conditim  of  the  water  at  this  point.  After  use  in  manufactur- 
ing, the  iooiease  in  nitrogen  is  shown  in  numbers  32  to  37  inolusive. 
The  Intter  is  undiluted  factory  waste. 

The  village  of  Seneca  Falls  (see  map  in  September,  1914  Journal) 
is  supplied  by  water  from  Cayuga  Lake  jii^t  iil  ove  the  northern  out- 
let. At  this  point  the  lakt  is  .sluillow,  inauy  cottages  are  located 
on  tiie  western  bank,  and  the  village  of  Cayuga  Ues  opposite.  Al- 
though 40  miles  in  length  and,  at  points,  several  hundred  feet  in 
depth,  a  number  of  large  towns  ssfwer  directly  into  this  lake,  and 
nitrites  are  normally  present  in  samples  taken  from  the  outlet, 
especially  after  the  summer  season.  To  determine  the  condition 
of  the  water  at  the  north  end  of  the  lake,  analyses  43  to  51  wwe 
made.  The  writer  testified  that  the  nitrites  found  in  this  water 
showed  pollution  too  serious  to  admit  of  its  use  in  the  raw  state, 
while  several  well  known  experts  declared  that  the  water  was  entirely 
potable.  However,  a  mechanical  illtration  plant  has  been  installed 
by  order  of  the  state  Board  of  Health. 

Numbers  92  to  95  inclusive  arc  analyses  of  new  wells,  driven 
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in  low  ground  beside  the  Clyde  River.  Employees  drank  this 
water  for  a  short  time,  but  were  physically  incoiiirenienced  and 
another  source  was  Fvibstituted. 

Numbers  96  to  100  uirlusive  are  analyses  made  after  seven  deaths 
from  typhoid  fever,  supi>os)ed  tu  have  been  caused  by  impure  water, 
at  a  club  house  in  the  Adirondacks.  The  location,  ou  the  banks 
of  a  river,  was  formerly  ideal,  but  the  waters  of  the  stream  were 
dammed  by  the  state  at  a  point  several  miles  bebw,  and  the  banks 
overflowed  for  mfles.  The  water  was  made  stagnant  and  trees 
were  kQled  on  both  banks.  PMsumably  the  sewage  oontaminated 
the  wells  which  were  driven  in  sand.  A  new  source  was  secured 
on  higher  ground,  a  septic  tank  was  built,  and  no  seme  sickness 
from  water  has  occurred  since. 

The  remaining  analyses  have  been  taken  from  miscellaneous 
records,  and  are  expkined  in  the  margin.  Numbers  101  and  102 
are  particularly  intcrcr^ting,  as  the  highest  nitrate  nitrogen  recorded 
in  the  list  was  found  at  this  point.  After  the  bam  had  been  turned 
into  a  p:arage,  the  well  became  availa])lc  as  a  potable  water  supply. 

Numbers  103,  104,  and  105  show  how  a  new  well  furnishes  water 
of  varying  quality.  This  well  was  pumped  continuously  from 
^September  to  December,  by  means  of  an  air  lift. 

Number  106  is  ^rbraordinarily  high  in  nitrites. 

The  above  anatyses  show  the  nitrogen  cont^t  of  some  central 
New  York  waters,  and  from  them  the  writer  draws  the  following 
conclusions: 

yfaay  natural  waters  of  this  area  contain  nitrogen  in  all  of  the 
forms  reported  in  the  analytical  scheme. 

Water  containing  sewage  is  in  a  hij^hly  unstable  condition  as 
regards  the  form  in  which  nitrogen  is  found. 

Records  should  be  kept  showing  the  nitrogen  content  of  potable 
waters,  and  weekly,  if  possible  daily,  tests  should  be  made. 

No  quantitative  relationship  exists  between  the  mirogen  of  water 
and  the  bact^dogical  content. 

The  presence  of  nitrites  in  water  ordinarily  free  from  this  form  of 
nitrogen  must  be  r^arded  with  suspicion. 

If  nitrates  are  present  in  water  above  one  part  per  million,  it  may 
have  an  unhealthy  source. 
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The  adoption  by  the  treasury'  department  of  a  bacteriologictil 
standard  for  drinkiiiGr  wator  supplied  by  common  carriers  in  inter- 
state coinincrct  iiiarks  a  further  advance  in  public  sanitation.  The 
sanitary  drinking  cup  has  been  in  evidence  on  trains  for  several 
years  in  most  states,  and  measures  intended  to  protect  the  traveling 
public  against  inleetkMi  have  been  enforced  with  various  degrees  of 
suooesB.  The  conqiresnon  cock  stiU  invites  cDidoosneno.  The  ixm- 
qionsiUe  passenger  still  drlnloB  from  tbe  faucet  instead  of  from  ''an 
envelope."  Hie  education  of  tlie  entire  traveling  public  to  habitual 
regard  ol  sanitary  precautions  is  a  slow  process.  The  most  flagrant 
offender,  the  employee,  who  mixes  good  or  bad  water  with  ice  of 
doubtful  origin  and  worse  histori'',  is  the  real  object  of  attack  in 
the  campfiipn  for  which  this  sprcial  standard  affords  a  basis. 
W  ithin  the  i>ast  few  months  regulations  have  been  made  eliective 
forbidding  direct  icing  of  water  on  lake  steamers.  Thus  far  no 
order  has  been  issued  as  to  railroads. 

The  State  Boaid  of  Health  of  Kansas  issued  an  order  that  after 
July  1,  1913,  ice  must  not  come  in  contact  with  drinUng  water  as 
supplied  on  tranis  or  provided  in  railway  stations.  Many  stations 
in  BYanoe  wMdi  poesess  the  requisite  supply  of  electricity  are  pro- 
vided with  sterilising  apparatus  for  providing  a  safe  supply.  The 
practice  has  been  growing  since  1913.  Whatever  solution  of  a 
difficult  problem  may  be  adopted  by  riulway  officials  in  this  countiy, 
the  establishment  of  a  standard  of  quality  is  an  important  step. 

Thp  standard  adopted  was  in  acrorflanfo  with  the  conclusion  of 
a  commission  of  fifteen  men  prominent  in  sanitary  science  appointed 
in  January,  1913,  by  the  surgeon  geneml  of  the  United  States,  "to 
recommend  standards  of  purity."  It  is  significant  that  after  almost 
two  years'  consideration,  they  have  matle  a  progress  report  covering 
"the  maximum  limits  of  permissible  bacteriological  oontaminaiion," 
deferring  as  more  involved  the  question  of  limits  of  permissible 
impurities  other  than  bacteriological.  The  Commission  evidently 
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experienced  the  very  serious  difficulty,  well  stated  by  Mr.  George  A. 
Johnson  iii  his  paper  before  the  1913  cuiiventiou  of  this  Association, 
of  oorrelating  the  fitnees  of  »  water  for  drinking  purposes  with 
definite  numerical  data  as  to  turbidity,  color  and  apedfie  dissolved 
mineral  matter.  The  problem  in  this  instance  is  oomplicated  by  the 
extremes  of  mineral  and  phsrsioal  cbarBcteristicB  whidi  occur  from 
tbe  soft  waters  of  New  'Bi'Hg'*^"'^  to  the  alkaline  supplies  of  the 
southwest. 

It  would  not  appear  difficult  to  arrive  at  permissible  limits  ftx 
load,  copper  and  iron  due  to  contact  with  containers.  The  Com- 
mission has  probably  preferred  to  withold  any  concliiaionF  it  may 
have  reached  with  respect  to  chemical  and  physical  properti^  until 
thin  portion  of  its  report  should  be  presented  in  entirety. 

It  is  emphatically  stated  that  these  limits  of  impurity  are  estab- 
lished for  drinking  water  in  specific  conditions  where  judgment  must 
be  based  on  laixuatoiy  woric  only,  without  the  possibility  of  knowledge 
derivable  from  a  survey  of  its  source  or  from  repeated  examinations. 

The  bacteriological  standard  recommended  for  this  special  dass 
of  waters  will  meet  with  tmreserved  approval  generally. 

1.  The  agar  count  at  ST'C.  for  24  houn  shall  not  exceed  100  per 
cubic  centimeter. 

2.  Not  more  than  one  out  of  five  10  cc.  portions  of  any  sample 
examined  phfill  show  the  presence  of  orf^ani^rns  of  the  harillua  coli 
group,  which  for  the  purpo!^p  of  this  standard  includes  all  aerobic, 
acid  forming,  lactose  fermentmg  organisms. 

The  routine  of  examination  has  been  simplified  as  much  as  possi- 
ble, using  only  plain  agar,  lactose  broth  and  litmua-lactose-agar  or 
Endo's  medium,  and  embodies  the  familiar  work  of  several  members 
of  the  ComndsBi<m  in  devdoping  and  perfecting  diseriminations  by 
these  simple  media.  The  full  text  of  the  report,  which  may  be 
had  as  Reprint  No.  232  from  PtibUe  HeaHh  BepartB,  is  of  interest 
to  eveiy  member  of  this  Association. 
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BACTTERIOLOGICAL  STANDARD  FOR  DRINKING  WATER' 
Tbb  Skamdabd  Adowbd  by  m  Trbabubt  DmPABmoniT  vob  Danmita 

WaTBS  SumiBD  TO  TBS  POBLIC  BT  Co^lMON  CABBIBBB  m  iMTSBBVAn 

ComiBacB* 

The  standard  is  one  recommended  by  a  commission  appointed  for  the 
purpose  by  the  Secretary  of  the  Treasury  January  22,  1913.  The  oommia- 
sion  was  composed  of  the  following  members: 

Jolm  p.  ABderaoB,  Direeior  Hjn^flnic  Laboratory,  ebaarman  of  the  eom- 
mission,  Washington,  D.  C. 

Edward  Bartow,  Director,  Illinois  Water  Survey,  Urbana,  III. 

Charles  C.  Baas,  Director,  Laboratory  of  Clinical  Medicine,  Tulaae  Uni> 
veraity,  New  Ortoam,  Lb. 

S.  J.  Crumbine,  Secretary  State  Board  of  Health,  Topeka,  Kane 

Edward  C.  Franklin,  Professor  of  Chemistry,  Lela&d  Stanford  Junior 
University,  Stanford  University,  Cal. 

Hettry  Haaaon,  BacteriologiBt,  State  Board  of  Health,  JaekaoanrlUe,  Fla. 

Charles  Oilman  Ilydc,  Profesaor  of  Sanitary  E&ipneeriiiK,  Vnivenity  of 
California,  Berkeley,  Cal. 

Edwin  O.  Jordan,  Professor  of  Bacteriology,  University  of  Chioago,  Chi- 
cago, 111. 

AUan  J.  BleLeu^iIiii,  Surgeoii,  Pubtio  Health  Service,  Waduagton,  D.  C. 
William  II.  Park,  Director,  Reaeareii  Laboratoriea,  Department  of  Health, 

New  York  City. 

Milton  J.  Rosenau,  Professor  of  Preventive  Medicine  and  Hygiene,  Har- 
vard UBiveraity,  Ctaabridge,  Maaa. 

William  T.  Sedgwick,  Profesaor  of  Biology,  Maaaaehuaetts  Institttte  of 
Technology,  Boston,  Mass. 

George  C.  Whipple,  Professor  of  Sanitary  Kngineering,  Harvard  Univer- 
sity, Cambridise,  Maaa. 

C.  E.  A.  Winslow,  Curator,  Department  <tf  PuUic  Health,  Amerieaa  Mu- 
seum of  Natural  History,  New  York  City. 

Wade  H.  Frost,  Passed  Assistant  Surgeon,  Public  Health  Service,  recorder 
of  the  eonttniarioa,  Wadiington,  D.  G. 

TBB  BACSVBBIOLOaiCAI*  BVAMBABD  PGR  WATBR 

The  following  are  the  maximum  Umite  of  penniadble  baeteriologieal  im- 
purity : 

1.  The  total  number  of  bacteria  developing  on  standard  agar  plates,  in- 
eubftted  94  hom  a*  37  degrees  C,  shall  not  exceed  100  per  eubio  eentimeter. 
Provided,  tibet  the  eatlmate  shall  be  made  from  not  last  than  two  plates, 
showing  such  numbern  and  (iistrihuUoo  of  eoioniea  aa  to  indicate  that  the 
estimate  is  reliable  and  accurate. 


*  For  the  benefit  of  those  membera  who  have  not  had  copien  of  the  Govern- 
ment Document  the  standard  is  reproduced  here  in  full. — Editob. 
>  Reprint  from  the  Public  Health  HeporU,  vol.  29,  No.  4o,  Nov.  6,  1914. 
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3  Not  more  than  one  out  of  five  10  cc.  portions  of  any  sample  examined 
shall  show  the  presence  of  organisms  of  the  bacillus  coU  group  when  tested 
as  foll<»wB: 

(a)  Five  10  cc.  portions  of  each  sample  tested  shall  bo  planted,  each  in  a 

fernripntation  tube  containine  not  leas  than  30  cc.  of  la i  tose  peptone  broth. 
These  shall  be  incubated  48  hours  at  37  degrees  C.  and  observed  to  note  gas 
fonnation. 

(6)  fVom  each  tube  showing  gas,  more  than  5  per  cent  of  the  cloaad  aim 
of  femioTitntion  tube,  plates  shall  be  made  alter  48  hooxa'  iacubation,  vpoa 
lactose  litmus  agar  or  Eiido's  medium. 

(c)  When  plate  colonies  resembling  B.  coli  develop  upon  either  of  these 
plate  media  within  34  houra*  a  well'isolated  eliaraeterittie  eolony  ahall  be 
fished  and  transplanted  into  a  lactose-broth  fexmentation  tubei  wlucll  ahall 
be  incubated  at  37  degrees  C.  for  48  hours. 

For  the  purposes  of  enforcing  any  regulations  which  may  be  based  upon 
theae  reooimnendatioiiB  the  following  may  be  eonaldared  iiiffieient  ei^dcnee 
of  tlie  presence  of  organisms  of  the  Bacillus  coli  group. 

Formation  oC  gaa  in  fermentati<m  tube  containing  original  aample  of 
water  (a). 

Development  of  acid-forming  colonies  on  laetoae  litmus  agar  plates  w 
bright  red  colonies  on  Endo's  medium  plateSp  when  plates  an  prepared  as 

directed  above  under  (h). 

The  formation  of  gas,  occupying  10  per  cent  or  more  of  closed  arm  of  fer- 
mentation tube,  in  lactose  peptone  broth  fermentation  tube  inoculated  with 
eolooj  fished  from  34-hoiir  laetoae  litmus  agar  or  Endo's  medium  plate. 

Umbs  steps  are  selected  with  reference  to  demonstrating  the  presenee  on 
the  samples  examined  of  aerobic  lactose-fermenting  organisms. 

3.  It  is  recommended,  as  a  routine  procedure,  that  in  addition  to  five  10  ce. 
porttoiis.onelee.  portion,  and  one  0.1  eo.  portion  of  Moh  sample  examined  be 
planted  in  a  hict  jse  peptone  broth  fermentation  tube,  in  order  to  demon- 
strate more  fully  the  extent  of  pollution  in  grossly  pnllntrd  sampleB. 

4.  It  is  recommended  that  in  the  above-d^gnated  tests  the  culture  media 
and  methods  used  shall  be  in  accordance  with  the  specifications  of  the  com" 
mittee  on  standard  methods  of  water  analysis  of  the  Amerieaa  Public  Health 
Assooiationt  m  set  forth  in  iSfonddrd  IfalAodt  of  Woltr  AaoZym  (  A.  P.  H.  A., 
1912). 

The  standard  as  recommended  by  the  commission  was  submitted  with  the 
follomng  report  discussing  the  question  of  standarda  of  purity  for  water  in 
genwal: 

Firtt  Progress  Report  of  Conmassion  Appointed  to  Recommend  Standards  of 
Purity  for  Drinking  WaUit  Supplied  to  the  PMic  5|r  Common  Corritn  Bn- 
gagtd  in  /ntsrsteto  Traffic. 

LIMITS  OF  P15RMI88IBI,E  nACTEHiOLOUlCAI-  COVTAMINATIOPT 

More  than  a  year  lia.s  l>ooii  devoted  to  consideration  and  di.scu.ssion  of 
the  problems  raised  in  ihin  cuuuection;  but,  tsince  the  di8cu88ion  has  of  neces- 
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Mty  been  conducted  solely  through  oonesprade&ce,  progme  ham  inevitably 
liesn  dow,  ao  that,  even  after  ao  l<mg  a  time,  there  remain  a  number  of  quea- 

tiona  upon  which  aatiafactory  agreement  has  not  yet  bcon  reached.  Your 
conunission,  not  wishing,  on  the  one  hand,  to  curtail  free  discussion  of  points 
upon  which  satisfactory  agreement  has  not  been  reached,  nor,  on  the  other 
hand,  to  further  dday  aubmitting  aueh  reeonunendatiooa  aa  liave  been  agreed 
upon,  respectfully  request  that  this  report,  though  incomplete,  be  accepted 
and  utilised  pending  the  rendering  of  a  more  complete  report  dealing  with 
questions  not  included  herein. 

Aa  a  preface  to  the  reoonunendaHona  whieh  f ottow  it  ia  daiired  tliat  a  elear 
diatinction  be  made  between  "standards  of  purity"  and  "Umita  of  permiasibla 
impurity."  Since  purity  is  an  absolute,  not  a  relative,  quality,  it  is  obvious 
that  there  can  be  no  "standard  of  purity"  other  than  absolute  purity;  that 
tlda  Bmat  be  tha  pc^l  of  departure  in  eatimating  daTiattona  from  pvurity  or 
degree  of  impurity.  The  recommendations  here  presented  are  limits  of  pa^ 
misaible  impurity;  they  are  in  no  sense  "standards  of  purity."  They  are 
recommended  not  as  the  nearest  approximation  to  purity  which  it  is  desir- 
able to  attain;  but,  on  the  eontrary,  as  the  iurtheet  deviaUona  from  purity 
eoaaidarad  parmianbla  on  the  water  auppliaa  witii  whieh  tiiia  report  deala. 
In  thiH  connrrtion  it  is  desired  also  to  emphasize  the  statement  that  these 
Uniita  f)f  iinf)urit._\'  are  rcrommr'Tidf'fl  only  for  application  to  the  .special  case 
in  questiuu;  that  la,  the  uoutrui  of  the  tsumtary  quality  of  the  water  supplies 
of  eoiHmon  oarriara* 

The  problem  before  the  commission  has  been  to  recommend  limita  of  per> 
missiblf  impurities  such  as  to  meet  the  followins;  requirements: 

1.  That  water  supplies  conforming  to  the  prescribed  requirements  shall 
bo  free  from  iniariona  effaota  upon  tha  human  body  and  free  from  offennTO- 
ness  to  the  sense  of  sight,  taate,  or  smell. 

2  Th.nt  <^nppl!ps  nf  the  quality  required  ahatt  bo  obtainable  by  common 
earners  without  prohibitive  expense. 

3.  That  tha  oxanunationa  naeaaiary  to  datarmina  whatiiar  a  given  water 
aupply  meets  the  nqQiramenta  aiiali  be  aa  f«w  and  aa  atmpla  aa  oonaiatent  with 
the  end  in  view. 

In  the  attempt  to  establish  limits  of  this  kind  it  has  been  inevitable  that 
manifold  difficulties  diould  have  been  encountered.  Tha  firat  of  theae  ia  the 
diffieulty  inharant  in  any  attempt  to  eatabliah  an  exact  Una  of  demarcation 

between  two  such  extremes  as  undoubtedly  snfo  water  suppliea  and  those 
which  should  ftPRnrpdl^'  be  condemnerJ  Tlii^  litiiculty  is  enhanced  by  the 
necessity  of  dehniug  umform  limits  for  waters  from  such  diverse  sources  and 
Bobjaet  to  aoob  varied  eoaditiooa  of  atoraga  aa  are  the  auppliaa  off  eonomon 
eairiem»  and  ia  still  further  enhanced  by  the  necessity  of  limiting  to  a  prac- 
ticable minimum  the  number  and  kind  of  examinations  upon  which  judgment 
must  be  formed.  It  is  a  fact  so  well  established  as  to  need  no  further  dis- 
eueeion  that  the  reaulta  of  baoteriologieal  and  chemical  examination  of  a 
sample  of  water  ought  always  to  be  correlated  with  a  knowledge  of  the  source, 
treatment,  and  stnra?:'*  of  the  supply  in  order  to  enable  a  just  estimate  of  the 
sanitary  quality  of  suuh  supply.  With  a  full  appreciation  of  this  fact  it  is, 
nevertheless,  necessary  for  our  purpoae  to  dafne  limita  baaed  aolely  on  tha 
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fMulto  of  laborat<Hry  exwniwatioM,  nnoe  it  u  often  in  inraotioe  impraetioablo 

to  obtain  first-hand  authcnitatiTB  infonnation  regarding  the  source  and  han- 
dling of  the  supplies  of  common  cflrrif^rs  as  actually  distributed  t<»  the  pub- 
lic. The  effect  of  eliminating  a  portion  of  the  desirable  information  is  to 
nooaentato  ■omewhat  more  liberal  limits  for  permisnble  amounts  of  unpinitisa 
whioh  are  not  aotuallgr  and  definitely  injurious  and  which  are  removable 
only  at  ^rrvit  rest,  and  nairoww  limita  for  penmssiblo  inpurities  of  definitely 
dangerous  character. 

In  regard  to  the  physical  and  chemical  properties  which  render  water 
disagreeable  to  sighti  taste,  or  smsU  without  produeing  any  oonersta  hann* 
ful  effect  a  difiBculty  is  encountered  in  that  the  degree  of  ofTenBivenesB  ie  not 
accurately  meaaurable,  being  largely  dependent  upon  individual  tastp  and 
habits.  Again,  regarding  many  of  the  constituents  fouud  lu  natural  waters, 
as,  for  example,  vaiioua  mineral  salts,  it  is  impossible  in  the  preeent  state  of 
our  knowledge  to  definitdy  specify  the  ill  effects,  if  any,  which  given  amounts 
of  these  Ruhstances  may  produce.  Limits  upon  these  impurities  must,  accord- 
ingly, be  su  placed  as  to  allow  the  public  an  ample  margin  of  safety;  but  to 
do  tide  raiaea  the  question  as  to  how  far  it  is  justifiable  to  tax  the  eaniers  to 
eliminate  impuritiss  whose  deleterious  sffects  are  so  doubtful.  Tliis  ques- 
tion is  the  more  difficult  since  it  is  generally  imprnrti cable  to  remove  the 
mineral  salts  present  in  waters  by  measures  of  practicable  application,  and 
consequently  narrow  limits  to  the  permissible  amounts  of  such  substances 
will  have  the  effeot  of  eliminating  many  sources  of  supply^-soorees  whidi  will 
frpqueutly  be  the  only  ones  readily  available  and  may  yield  waters  conform- 
ing with  entire  satisfaction  to  the  other  more  import  nnt  sanitary  require- 
ments. Finally  it  is  in  regard  to  permissible  amounts  of  lumeral  constituents 
that  the  greatest  difficulty  is  eneountered  in  framing  such  requirements  as 
shall  require  only  simple  methods  of  examination  for  their  enforcement. 

It  is  because  of  these  difficulties  and  because  of  the  minor  sanitary  im- 
portance of  regulating  the  cliemical  impurities  of  water  supplies  that  these 
questions  have  been  left  for  further  diaeuasion  and  this  report  drafted  to 
deal  only  with  the  more  important  question  of  regulating  baetnioloipLcal 
impurities. 

The  definition  of  limits  for  the  permissible  bacteriological  pollution  of  the 
water  supplies  in  question  is  at  once  more  important  and  simpler  than  de> 
fining  limits  for  permissible  chsmieal  impuritiss.  It  is  more  Important  be- 
cause the  most  dangerous  of  all  the  impurities  which  may  be  present  in  drink- 
ing water  are  disease-producing  bacteria  and  other  parasitic  disease  germs. 
It  is  simpler  than  the  other  problems  mentioned,  because  as  the  result  of  a 
vast  deal  of  careful  study  whidi  has  been  devoted  to  the  baeteriologieal 
quality  of  water  supplies  and  tiieir  effects  upon  the  public  health  it  is  now 
possible  to  define  with  reasonable  precision  what  constitutes  a  bactcriologi- 
cally  safe  water  supply.  Finally,  strict  regulations,  requiring  cummon 
carriers  to  provide  water  of  undoubtedly  safe  bacteriolof^cal  quality,  are 
thoroughly  justified,  beeauee  where  water  of  the  requisite  degree  of  purity 
is  not  obtainable  from  a  convenient  natural  source,  it  is  entirely  practicable 
to  obtain  a  pure  supply  from  a  moderately  polluted  source  by  comparatively 
simple  and  inexpensive  processes  of  ]>uriiication.   The  art  of  water  purifi- 
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cation  has,  in  fact,  ;>ro<Trcssed  to  tho  point  where  there  is  no  longer  any  ex- 
cuse whatsoever  for  using  bacteriulugically  polluted  water. 

The  vast  majority  of  thiB  baeteria  found  in  drinking  water  supplies  are 
entirely  harmless,  and  regulations  designed  to  inailie  freedom  from  discaae- 
producing  bacteria  must,  nccordinnly,  be  concerned  more  with  thf  char- 
acter than  the  numbers  of  the  bacteria  present.  The  isolation  of  the  disease- 
producing  bacteria  which  may  be  present  even  in  highly  polluted  waters  is 
ao  nearly  unpoanble,  because  of  tbe  difficulty  of  aeparating  them  from  the 
much  morp!  numerous  harmless  bacteria  with  which  they  are  associated,  that 
in  actual  practice  the  attempt  to  directly  demon«trate  the  presence  of  diseaae- 
producing  bacteria  is  seldom  made.    The  bacteriological  examination  of  water 

anppliee  haa  iherrfore  been  developedt  rather,  along  the  Une  of  dirtenmniiig 
the  number  and  proportion  of  certain  broad  elaasea  of  baoteria  preaant  in  a 

given  volume  of  water,  namely: 

1.  Bacteria  developing  distinct  colonies  within  48  hours  at  20  degrees  C. 
on  atattdard  gelatin  culture  medium. 

2.  Bacteria  which  developed  diatlnet  eoloniea  within  24  hourn  at  87  degreea 
C.  on  standard  agar  culture  medium. 

3.  Baoteria  belonging  to  the  Bacillus  coli  group. 

It  la  beyond  the  aoope  cf  thia  report  to  enter  into  a  detailed  diaeuaaion  of 
the  interpretation  of  reaulta  of  baeteriological  examination  of  water  supplies. 
In  general,  reliable  interpretations  can  be  made  only  by  those  having  a  suf- 
ficiently broad  knowledge  of  bacteriology  to  enable  them  to  apply  the  es- 
tabliahed  general  principles  to  each  case  as  it  is  presented. 

The  baoteria  devetoping  on  atandard  gelatin  at  20  degreea  C.  include  a 
relatively  large  proportion  of  harmless  baoteria  which  are  normally  inhabi- 
tants of  soils  and  natural  water?  frfc  from  dangerous  pollution.  The  number 
of  bacteria,  as  estimated  by  the  standard  gelatin  count,  serves  in  a  general 
way  aa  an  index  of  the  cleanlineea  of  the  aample;  but  to  properly  interpret 
the  results  of  auch  a  count  it  is  necessary  to  have  knowledge  of  the  source  of 
the  siunple  examined,  the  nature  of  the  pollution  to  which  it  has  been  exposed, 
and  the  opportumties  afforded  for  multiplication  of  the  harmless  varieties  of 
baoteria  preeent.  On  aeoonnt  of  the  rapid  multiplication  of  hannleea  varie- 
ties of  bacteria,  which  may  take  place  when  water  is  stored  in  small  oon- 
taJn^Ts  at  moderate  temperatures,  and  the  impossibility  of  making  approxi- 
mately correct  allowance  for  such  multiplication,  it  is  believed  that  the 
attempt  to  eetabUah  a  limit  for  baeteria  developing  on  gelatin  ia  not  practi- 
cable for  the  purposes  of  the  control  of  Huppliea  of  common  carriers. 

The  bacteria  developing  nn  Ptnndard  agar  at  37  d^p^w^•  (V  in  '21  hr,ur^ 
arc  also  chiefly  varieties  which  are  entirely  harmless.  The  agar  count,  how- 
ever, as  compared  with  the  gelatin  cotmt,  representa  a  lai^r  proportion  of 
baeteria  which  find  their  normal  habitat  In  the  aidmal  body  and  are  preeent 
in  sewage  and  other  discharges  from  the  animal  body.  Genemlly  speaking, 
an  excessive  agar  coimt  is  sufficient  to  cau.sc  at  least  a  suspicion  that  the  water 
is  polluted  with  discharges  from  the  animal  body,  and  is  therefore  unsafe  for 
uae  aa  drinking  water.  Multiplication  of  the  hannleea  varietiea  preeent 
may,  however,  take  place  at  ordinary  temperatures  in  water  stored  in  tanks, 
cooleia,  bottles,  and  other  containers,  thua  greatly  increaaing  the  agar  count. 
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Without,  of  course,  increaaiDg  the  actual  dangerous  pollution  of  the  water. 
This  introdaeM  a  large  Moree  of  error  into  the  attempt  to  interpret  tlie  ng- 
nificance  of  agar  counts  of  wmples  of  walaxB  stored  for  varying  lengths  off 
time  under  conditioriR  more  or  less  favorable  to  bacterial  multiplication 
It  is  largely  for  this  reason  that  it  has  been  considered  neoeasary  to  allow 
Ywy  liberal  limiti  to  IIm  agior  ooimt  of  tiie  imter  iiiin?^ 
end  to  attadi  to  the  reeulte  of  this  matiiod  of  examination  n  significance  mneh 
less  than  ordinarily  nttarbes  to  the  agar  count  in  OTsmining  esmples  of  wnter 
freshly  removed  from  known  sources. 

Bacteria  of  ttkeBacilltu  colt  group  are  normally  inhabitants  of  the  intesti- 
•nal  tract  of  wann-blooded  animals,  and  it  is  believed  that  under  ordinary 
conditions  they  do  not  multiply,  in  nature,  outside  of  the  animal  body;  that 
in  drinking  water  supplies  they  t-end.  on  the  contrary,  to  die  out  rather  rapidly. 
The  presence  of  auch  bacteria  in  water  may  accordingly  be  considered  valid 
evidence  that  the  water  has  been  polluted  with  the  intestinal  disdiargee  of 
some  of  the  higher  animals  and  the  numbers  present  may  be  considered  a  i§u 
inr^ex  of  the  extent  of  such  pollution.  Since  practically  all  of  the  diReafles 
which  are  known  to  be  commonly  transmitted  through  water  supplies  are 
due  to  germs  whieh  are  discharged  from  the  intestines  of  infected  pefsooe, 
pollution  with  intestinal  discharges  is  not  only  the  meet  offensive  but  by 
far  the  most  dangerous  kind  of  pollution  to  which  water  Buppliea  nrc  exposed. 

It  is  obviotisly  desirable  that  drinking  waters  should  be  at  all  times  entirely 
free  from  such  offensive  and  dangerous  pollution,  but  it  would  be  both  imprac- 
ticable and  unneceisaiy  to  enforce  a  requirement  that  the  snppliss  of  ecaa- 
mon  carriers  should  always  be  entirely  free  from  bacteria  of  the^actUvs  coli 
Rroup  The  test  is  an  extremely  delicate  one,  showing  traros  of  pollution 
not  detectable  by  any  other  means;  all  surface  waters  are  uatur&ily  subject 
to  more  or  lees  pollution  with  animal  excreta,  and  experience  has  shown  that 
efficient  purification,  rendering  originally  polluted  waters  entirely  safe  and 
satisfactory,  never  extends  to  the  point  of  constantly  and  entirely  removing 
all  bacteria  of  the  Bacillus  coli  group. 

The  limits  recommended  for  permissible  pollution  of  this  character  are 
as  rigid  as  it  is  possible  to  make  them  without,  on  the  one  hand,  requiring 
absolute  freedom  from  such  bacteria  or,  on  thn  other  hand,  increasing  Tnatrri- 
ally  the  cumbersomeness  of  the  examinatioiis  nrt  pssary  to  ascertain  com- 
pliance with  the  requirements.  Compliance  with  the  requirements  herein 
recommended  wiU  insure  *  quality  of  water  supplies  equal  to  that  of  munici- 
pal supplies  which  have  been  demonstrated  by  experience  to  be  entirely  s^e 
and  satisfactory  and  will  at  the  same  time  impose  no  great  burden  upon  com- 
mon carriers,  since  it  is  entirely  practicable,  with  moderate  expense  and 
pains,  to  purify  water  to  the  degree  required. 

In  submitting  the  recommendations  herewith  presented  it  may  be  again 
emphasized  that  the  limit"  defined  are  reroinmpuded  with  reference  solely 
to  the  special  object  of  the  control  of  the  supplies  of  common  earners,  having 
in  mind  that  tiiese  supplies  constitute  a  special  case  because  of  the  following 
reasons: 

1.  The  suppUee  come  from  widely  diversified  and  mixed  sources. 
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2.  8amp1p>8  taken  from  common  carriers  represent  Wftten  atorwl  foff  V»- 
rious  lengthB  of  time  under  Taryiug  conditioofi. 

8.  In  of  tiw  inpoMibiE^  of  ftoeuimtely  aiMttainiBg  tiie  sootoe  «m1 
histoxy  of  each  supply  oxanunod  roUance  must  be  plaoed  upon  results  of  labo- 
ratory exMoination  to  a  greater  extent  than  is  nocesaary  or  justified  in  esti- 
mating the  quality  of  a  supply  from  a  known  source  with  a  known  history. 

It  is  requested  that  the  roeommendation  of  these  hard-and-fast  limits  of 
bMteriolo^eil  imfNuity  bo  not  interpreted  as  mmimiiiiig  in  Mqr  way  the 

importance  of  field  Burvcys  in  cstimatinc;  the  sanitary  quality  of  water  SUppUss 
in  general.  It  i«  always  (icairablc  to  obtain  information  from  as  many  angles 
as  possibie,  and  this  is,  indeed,  necessary  in  order  to  form  an  altogether  fair 
aatimnto  of  an  indiYidaal  rapiHy* 

Pending  tSie  preparation  of  the  report  recommending  specific  limits  for 
permissible  chemical  impurities,  it  is  recommended  that  water  supplies  which 
may  be  bacteriologio&liy  sanitary  be  excluded  from  use  when,  in  the  opinion 
of  tlM  Snrseon  General,  they  are  definitely  injtirioUB  to  health  or  groidy  of- 
feanve  by  reaaon  of  ohemieal  tmiraritaea  or  i^iyaieal  propertiee. 
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Bt  Edvabd  BAinow,  Pe.D. 

In  order  to  determine  the  character  of  water  furnished  to  the 
passengers  on  railway  trains,  100  samples  from  water  containers 
on  trains  have  been  (•c)ll(?cted  and  analyzed  by  members  of  the  staff 
of  the  Illinois  State  W  at^r  Survey.  Although  the  number  of  sam- 
ples examined  is  small,  Hie  information  obtained  concemiug  the 
actual  condition  of  the  waters  should  be  valuable  in  fonnub.ting 
practical  standards.  The  sampIeB  were  secured  from  trains  at 
Champaign,  Urbana,  Kankakee  and  Chicago.  It  was  thus  p088i> 
ble  to  secure  samples  from  cars  oommg  from  aU  parts  of  the  country: 
from  Boston,  New  York  and  other  points  in  the  East;  JadEBOnville, 
New  Orleans  and  Galveston  in  the  South;  San  Francisco,  T  n<5  Angeles 
and  Denver  in  the  West;  Minneapolis,  Duluth,  Sault  St.  Marie  in 
the  North.  The  water  is  usually  a  mixture  from  several  sources. 
It  was  impossible  to  learn  the  points  from  which  all  the  water  had 
been  taken,  but  with  five  exceptions  the  table  indicates  the  points 
at  which  the  tanks  were^  last  filled. 

Of  the  101  samples,  28  of  the  tanks  were  said  to  have  been  last 
filled  at  Chicago,  9  at  Peoria,  8  at  Centralia,  6  at  Detroit,  5  at 
CSncinnati,  4  at  Indianapolis,  3  at  Kansas  City,  Missouri;  2  each 
at  Memphis,  Tomeasee;  Salamanca,  New  Ycnrk;  and  New  York 
City;  1  each  at  Boston,  Massachusetts;  Buffalo,  New  York;  Cham- 
paign, Illinois;  Dubuque,  Iowa,  Effingham,  Illinois;  Forrest,  Illinois; 
Ft.  Madison,  Iowa;  Ft.  Wayne,  Indiana;  Grand  Rapids,  Michigan; 
Havana,  Illinois;  Lincoln,  Nebraska;  Mason  City,  Iowa;  Mattoon, 
Illinois;  Minneapolis,  Minnesota;  Montreal,  Province  of  Quebec; 
Nashville,  Tenn(^ssee;  Parsons,  Kansas;  Pitfsburijh,  Pennsylvania; 
St.  Louis,  Missouri;  St.  Paul,  Minnesota;  Sioux  i'lly,  Iowa;  South 
Bend,  Indiana;  Springfield,  Illinois;  \  wvrv  bottled  water  from 
Hammond,  Louisiana,  and  1  botth-d  water  from  Waukesha,  Wis- 
consin, and  unknown  5.  The  niajority  of  sanipU  s,  57,  were  taken 
from  coaches,  19  from  sleepers,  8  from  dining  cars,  7  from  smoking 
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oars,  6  from  parlor  cans,  2  from  touiist  aleeperS}  and  of  3  there  was 

no  record. 

The  analyses  inrluflo  both  bacteriological  and  chemical  examina- 
tions  and  an  attempt  has  been  made  to  make  them  complete 
as  possible  when  iming  120  cc.  samples  for  bacterial  examination 
and  1  liter  samples  for  the  chemical  tests. 

M£TUUD&  OF  ANALYBIti 

The  analyaefl  have  been  made  as  far  as  possible  in  accordance 
with  Standard  ^Icthods  of  Water  Analysis  of  the  American  Public 
Health  Association  (1912)  and  all  analyses  made  nfter  May  1 
include  confirmations  of  B  rnfi^  made  in  accordance  with  the  recom- 
mendations of  tile  Comniuision  on  Standards  for  Common  Carriers 
in  Interstate  Commerce. 

For  ijietiiod  of  determining  Turbidity,  see  Standard  Methods, 
page  55.  Co2or,  Standard  Methods,  page  8.  Odor,  Standard  Meth- 
ods, page  8.  BMue,  Standard  Methods,  page  30;  bat  beion  weigh- 
ing the  rendue  was  heated  in  an  oven  for  one  hour  at  180*.  Chlorine, 
Standard  Methods,  page  42. 

Magnesium.  Neutndln  100  cc.  of  the  water  with  ^  sulphurie 
acid  using  methyl  orange  as  indicator.  Boil  to  expel  carbon  dioxide. 
Add  25  cc.  of  a  saturated  solution  of  lime  water.  Dilute  to  exactly 
2(K)  cc  with  boiled  distilled  water.  Cool  and  filter  thron^h  a  dry 
flit ( 1  p;ipcr,  rejecting  the  iu.^T  25  re,  titrate  50  cc.  with  ."j  sulphuric 
acid  using  methyl  orange  as  indicator.  Make  a  parallel  determina- 
tion using  100  cc.  of  pure  distilled  water.  The  number  of  cubic 
centimeters  of  ^  acid  required  for  the  distilled  water,  minus  the 
number  of  cubic  centimeters  of  acid  required  for  the  sample 
times  0.6  equals  parts  per  million  of  ""^g"*^'"*  (Mg). 

AlhUimiy.  Titrate  100  cc.  of  the  water  in  a  200  ce.  fliuk  with 
TV  sulphuiie  add  oring  fitst  phmolphthalem  and  then  metfajHI  orange 
as  indicators.  The  nmnber  of  cubic  centimeters  of  sdd  required 
times  10  equals  parts  per  million  of  alkalinity  in  terms  of  CaCOi. 

Hardness.  To  the  100  cc.  neutralized  in  determining  alkalinity^ 
add  10  cc.  of  soda  reagent,  a  mixture  of  equal  parts  of  approxi- 
mately sodium  hydroxide  and  sodium  carbonate.  Dilute  with 
distilled  water  to  exactly  200  cc.  Allow  to  filter  through  dry  filter 
paper  rejecting  the  first  25  cc.  and  titrate  50  cc.  of  the  filtrate  with 
5^  sulphuric  acid  to  the  methyl  orange  endpomt.    Make  a  parallel 
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determination  using  100  cc.  of  distillod  water.  The  number  of 
cubic  ceutimpters  of  -5"  acid  used  for  the  distilled  water  the 
nunihor  of  iil)ir  centimeters  »cid  used  for  the  sample  times  40 
equals  Hh  aurnber  of  parts  per  million  of  hardness  as  CaCOa.  When 
the  alkuliuitv  exceeds  the  hardness,  carbonates  or  bicarbonates  of 
sodium  or  potassium  are  indicated. 
Iron.  Standard  Methods,  page  45. 

Lead  and  copper.  Use  100  cc  of  water,  add  2  grains  pore  crystals 
of  ammonium  chloride,  2  ce.  acetic  acid  and  2  to  3  drops  of  10  per 
cent  sodium  sulphide  (Na^)  solution.   Compare  immediately  with 

standards  containing  known  amounts  of  I^d  nitrate.  The  stand- 
ards should  contain  0.01,  0.02,  0.03  mg.  of  Pb. 

Number  of  bacteria  per  cubic  centimeter.  The  total  number  of 
bacteria  developing  on  gelatin  incub<\tpd  48  hours  at  20**C.  Stand- 
ard Methods,  1905,  page  82.  Total  number  of  bacteria  developing 
on  standard  agar  plates  incubated  for  24  hours  at  37°C.  See  Pttblic 
Health  R6portft,  November  G,  1914,  page  2960. 

B.  coli.    Sec  Public  Health  Reports,  November  G,  1914,  page  2960. 

Ninety-nine  samples  were  examined  for  turbidity.  Of  these  70 
showed  a  turbidity  less  than  5  parts  per  million;  82  less  than  10; 
80  less  than  15;  and  only  10  showed  15  or  more.  A  turbidity  below 
10  would  not  make  the  water  i^pear  unattractive  and  it  would 
seem  not  unreasonable  to  require  a  standard  of  10  or  leas. 

INinety-nine  samples  were  examined  for  color.  Seventy-nine  of 
the  samples  had  a  color  less  than  5  parts  par  million;  88  less  than 
10;  93  less  than  20;  and  only  6  had  20  or  more.  A  color  require- 
ment of  20  or  less  should  be  easy  to  m^^ot  and  it  would  not  be  im- 
possible to  meet  a  requirement  of  10  or  less. 

Ninety-nine  rtitniples  were  examined  for  residue.  Of  these  28 
had  a  residue  less  than  50  parts  per  million;  36  less  than  100;  75 
less  than  200;  84  less  than  300;  90  less  than  400;  95  less  than  500; 
and  only  4  above  500.  The  very  low  reddues  are  undoubtedly 
due  to  the  presence  ol  melted  ice  in  the  coden.  The  few  samples 
containing  more  than  500  parts  per  million  would  indicate  that  a 
standard  of  500  or  less  could  easOy  be  made. 

Chlorine  was  determined  in  99  samples.  Of  these  46  had  less 
than  5  parts  per  million;  66  had  less  than  10;  75  had  less  than  15; 
82  had  less  than  20;  90  had  less  than  25,  and  only  9  more  than 
25  parts  per  million.  It  should  not  be  difficult  to  obtain  a  water 
contninint!;  less  than  15  parts  of  chlorinr^  prr  niillion  and  it  should 
certainly  be  easy  to  obtain  water  containing  less  than  25  parts  per 
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miUioa.  In  special  cases  where  it  is  not  po?si!ilc  to  obtain  waters 
with  low  mineral  content,  exceptions  to  thv  rule  may  be  made. 
The  Bamc  may  be  true  also  of  residue,  magnesium  sulphates,  ali^a- 
imity  and  hardness. 

Sixty-six  were  examined  for  magnesium.  Of  these  39  contained 
*  ksB  than  10  paiis  per  miOion;  51  less  than  15;  60  leas  than  20,  and 
only  6  moie  than  20  parts  per  millian.  In.  the  laige  majority  of 
oaaei^  therefore,  it  should  be  eaaor  to  ohtam  waters  oontaudng  kss 
than  20  parts  per  miDion  of  *"*e»>«*"""»  if  the  magnesiiun  were 
all  present  ss  sulphate,  20  parts  of  magnesium  would  be  equal  to 
100  parts  of  magnesium  sulphate. 

The  alkalinity  using  phcnolphthalein  and  methyl  orange  as  indi- 
cators was  determined  in  99  samples.  In  only  one  vme  was  a  water 
found  which  was  alkaline  to  phenolphthalein.  A  requirement  that 
the  alkalinity  to  phenolphthalein  shall  not  be  greater  than  one- 
lialf  the  alkalinity  to  methyl  orange  would  l>e  easy  to  fulfill  and 
would  guard  against  the  use  of  water  over-treated  with  lime.  Forty- 
three  samples  oontained  leas  than  50  parts  of  alkalinity  to  methyl 
orange^  71  less  than  100,  80  less  than  200.  Only  10  had  an  alka- 
limty  of  over  200,  and  mfy  one  of  more  than  300.  A  standard  of 
800  or  kss  would  be  very  easy  to  mAmfain  and  a  standard  of  200 
or  less  would  not  be  impossible. 

The  total  hardness  was  determined  on  64  samples.  Of  these  34 
had  a  total  hardness  of  less  than  50;  45  loss  than  100;  57  less  than 
200.  Only  7  had  a  hardness  of  more  than  20O  and  but  2  a  hardness 
of  more  than  300.  A  limit  of  300  would  be  very  e^isy  to  maintain 
and  it  should  not  be  difficult  to  obtain  waters  ( oiitaining  less  than  200. 

Sixty-six  waters  were  examined  for  sulphates.  Thirty-six  waters 
oontained  lees  than  10  parts  per  million  of  SO4;  42  less  than  25; 
54  less  than  50;  63  leas  than  100,  and  only  3  more  than  100.  It 
should  be  apparently  very  easy  to  furnish  waters  havmg  less  than 
100  parts  per  million  of  sulphates. 

Ninety-nine  samples  were  examined  for  iron.  Eighty-six  of  these 
contained  less  than  0.5  parts  per  million  of  Fe;  94  less  than  1.0; 
and  only  5  had  more  than  two  parts  per  million.  A  standard  of 
lees  than  one  part  per  million  would  be  very  en9v  to  maintain  and 
it  would  not  bp  unreasonable  to  ask  for  less  than  0.5  parts. 

Sixty-fiix  samples  weir  examined  for  lead  and  copper.  Fifty-six 
of  these  allowed  no  trace  of  cither  metal;  7  contained  0.1  part  per 
million;  2  contained  0.2,  and  1  contained  0.3.  It  would  not  seem 
difficult  to  maintain  a  standard  of  less  than  0.3  part  per  million. 
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One  hundred  samples  were  plated  on  gelatia  and  the  number 
of  oolozueB  oounted  at  the  end  of  48  hours.  Of  these,  28  sami^ 
had  leas  than  99;  16  samples  from  100  to  499;  16  from  600  to  999; 
9  from  1000  to  1999;  9  from  2000  to  0999;  and  21  moro  than 

10,000. 

One  hundiTi!  and  two  samples  were  plated  on  agar  and  incu- 
bated at  37.5°G.  for  24  hours.  Forty  samples  showed  less  than 
50  bacteria  per  cubic  centimeter;  7  from  50  to  99:  H  from  100  to  199; 
14  from  200  to  499;  8  from  500  \o  999;  10  from  1000  to  1999;  10 
from  2000  to  9999,  and  5  had  more  than  10,000. 

While  the  large  number  of  bacteria  may  consist  for  the  most 
part  of  harmless  fonus,  the  results  would  indicate  unsiitislactory 
conditions,  either  in  the  original  water  taken  or  in  the  conditions 
of  storage  and  delivery. 

Hie  Commission  on  Standards  have  made  no  reoommendation 
oonceming  the  ttse  <tf  gdatm  but  thdr  standard  of  less  than  100 
growing  on  agar  would  mean  that  53  per  oent  of  the  waters  examined 
were  unsatisfactory. 

One  hundred  and  nine  poeitive  tests  for  gas  formation  were  ob- 
tained in  67  samples  examined  after  May  1.  Ninety-one,  or  83 
per  cent,  of  these  were  shown  by  the  confirmatory  tests  to  contain 
B.  coll. 

Twenty  of  the  t)7  waters  were  shown  to  be  unsatisiactory  by  both 
the  standard  for  B.  coli  and  agar  count  of  the  Commission  on  Stand- 
ards of  Purity  for  Common  Cairiers.  Four  more  did  not  conform 
to  the  B,  coli  standard  alone  and  24  more  did  not  conform  to  the 
agar  count  standard,  makmg  a  total  of  49  of  67  samples  or  73  per 
cent  which  did  not  conform  to  the  standards  set  by  the  Commisrion. 

While  our  methods  differ  from  Creel  {Hyuiemic  Leboraiory  BuHkUn 
100,  4^7)  the  results  judged  by  the  B.  coli  standard  are  sunihr, 
showing  that  a  bett^  water  is  found  on  sleeping  cars  and  parior 
cars  and  the  poorer  water  is  found  on  coaches  and  smoking  caxs. 

Mr.  W.  W.  Ilanford  of  the  Illinois  State  Water  Survey  is  making 
a  study  of  the  character  of  the  water  supplied  to  railway  trains 
from  points  in  Illinois.  As  time  permits  we  expect  to  make  more 
analyses  of  wimples  of  water  taken  from  trains.  An  improvement 
is  to  be  expected  as  tiie  railway  officials  are  endeavoring  to  improve 
conditions  as  rapidly  at>  possible. 

Credit  must  be  given  to  the  members  of  the  labomtory  staff  of 
the  Illinois  State  Water  Survey  for  the  work  which  is  described  in 
this  artide. 
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WATER  SUPPLY  TREATMENT  AT  COUNCIL  GROVE. 

KANSAS 


By  Louis  L.  Tkibus 

Among  the  first  essentials  in  the  practical  tramingof  engineers  is 
to  learn  not  to  despise  the  day  of  small  t  hings,  and  to  wat€h  and  note 

ever>''  strange  phenomenon  that  catches  the  eye  or  ear.  Count- 
less sinnll  f:(  aU'  experiments  in  the  laljoratory  have  resulted  in  pcreat 
accoiuplishuiriits;  small  niodi'Is  usually  exhibit  in  action  tlic  prin- 
ciples that  govern  full  sized  j)ro(luctions.  Moit*  though!  and  skill 
are  often  retjuired  to  secure  efficiency  an<l  economy  in  the  ilesigu 
ami  construction  of  the  small  public  utility  plant  than  for  the  much 
larger  ones.  Unnecessary  first  cost  and  a  small  annual  waste  in 
the  one  may  be  a  much  more  serious  burden  than  would  be  much 
greater  freedom  of  original  expenditure  and  a  larger  percentage  of 
annual  waste  in  the  other.  The  writer  therefore  has  no  apology 
to  make  in  presenting  for  record,  and  perchance  for  bringing  out 
some  helpful  discussion,  the  following  notes  about  a  small  water 
works  plant  at  Council  drove,  Kansas. 

The  real  westerner  is  sn  acetistomed  to  seeing  big  mountains, 
big  plains  and  big  rivers,  that  he  naturally  uses  the  bic:  titlt»s  oven 
though  the  object  may  be  really  small  of  its  cla.ss.  Council  (iiove 
therefore  is  a  "city,"  though  possessing  less  than  3(K)0  inhabitants, 
but  it  has  all  the  characteristics  and  aspirations  of  much  larger 
confreres  (Fig.  1).  The  Neosho  River,  which  bisects  it,  has  but  241 
square  miles  of  tributary  watershed  above  Council  Grove,  yet  exhib* 
its  many  of  the  unfortunate  water  supply  qualities  of  its  friends 
and  neighbors^  the  Missouri  and  Arkan^,  which  latter  ultimately 
engulfs  it,  with  some  additional  uncomfortable  (qualities  thrown  in. 

The  vicinity  of  Council  drove  is  typical  "plains"  region;  rolling 
laml  with  about  lOt)  feet  differences  in  elevation;  some  .sharp  ridges 
and  many  abrupt  gulches;  white  limestone  the  alnuidant  under- 
lying and  outcropping  rock.  The  rock  strata  are  not  lart^ely  water 
bearing;  gravel  and  sand  deposits  are  scanty  and  .so  permeated 
with  clay  as  to  be  of  }  ut  small  service  for  water  storage.  Su(  h 
water  as  finds  its  way  in(o  the  rock  seams  gradually  works  out  into 
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the  river  bottom  as  small  springs,  but  not  large  enough  or  close 
enough  together  to  repay  collection. 

The  overlyhig  soil  is  typical  Kansas  rich  black  loam  antl  soluble 
clays.  While  trees  and  thick  undergrowth  are  found  bordering 
the  river,  there  is  nothing  to  hold  back  even  ordinary  rainfalls,  so 
that  the  Neosho  is  very  flashy  by  nature  and  receives  from  every 
storm  overloads  of  sedimentary  and  partly  soluble  matters,  the 
latter,  present  in  colloidal  form,  very  difficult  of  removal.  Dur- 
ing the  middle  winter,  Ijetwecn  storm  periods,  with  consequently 
low  level  stage,  the  river  water  is  clear  and  fairly  |H>table,  but  very 


Fifj.  1.    Main  Street,  CorxciL  Grovk,  Kansas 


hard.  As  the  floods  come,  the  latter  condition  improves,  but  the 
silt  and  colloids  make  a  compound  to  l>e  shunned,  if  possible,  as 
a  public  water  sup|)ly.  but  at  Coimcil  Grove  it  was  "Hob«*on's 
Choice." 

About  I88G,  franchise  construction  operators  built  a  plant,  with- 
out any  treatment  of  the  water,  other  than  such  settling  as  might 
take  place  in  the  receiving  well,  mains  and  standpipe.  For  ten 
years  it  served,  however,  to  put  out  fires  and  fertilize  the  lawiis. 
A  few  inhabitants  whose  house  roofs  could  not  yield  sufficient  rain 
water  did  use  the  supply,  however,  with  the  aid  of  faucet  filters. 
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In  1897  the  writer  was  called  in  consultation,  but  the  company 
could  not  afford  largely  in  the  way  of  reconstructive  expense;  a 
dam  was  built  across  the  river,  raising  the  level  alwut  five  feet, 
impounding  12,000,000  or  15,000,000  gallons  or  so,  giving  some 
settling  effect  (Fig.  2),  and  a  pressure  filter  of  "New  York"  type 
was  installed,  of  rated  capacity,  250,000  gallons  per  day.  For  a 
time  these  facilities  served  fairly  well  to  meet  ordinary  consump- 
tion. Trouble  came,  however,  in  a  few  years,  with  the  greatly  in- 
creased use  by  the  railroad  shops  and  yards;  the  filter  was  unable 


Fig.  2.   Mission  Dam  at  Low  Watkk,  Showing  Stkppinh  Stonks  on  Top 
or  Core  Wall.   Paved  Roadway  Upstream  from  Footway 

to  work  rapidly  enough,  so  that  the  mains  became  filled  with  scantily 
treated  liquid,  virtually  nullifying  the  excellent  filter  action  at 
ordinary  rates  of  use. 

As  the  end  of  the  twenty-five  years  franchise  period  approached, 
it  was  financially  unwise  to  invest  further  moneys  for  an  enlarged 
plant,  particularly  as  negotiations  were  under  way  for  the  pur- 
chase by  the  city.  The  negotiations  failed  and  litigation  ensued, 
but  finallj'  adjustment  of  difficulties  was  secured  by  joint  effort 
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of  law  Hiui  eugineeiiiiu.  nm\  tin*  writtM  s  liim  wan  aullit»iize<i  to 
design  and  carry  out  the  iiccoi^sary  cluuiges,  which  have  been  re- 
cently completed. 

What  time  may  demonstrate  as  continuing  success  under  all 
conditions  is  unknown,  but  in  the  few  months  of  operation,  dealing 
some  of  the  time  with  liquid  mud,  an  effluent  of  zero  turbidity  has 
been  delivered,  while  aUK>  meeting  continuously  the  following  test 
conditions. 

'Ihc  test  re(|uirod  for  the  lilU'red  water  sliall  ho  a  rcdurtiou  of  burtfriul 
content  of  at  leml  98  per  cent  fruiii  the  content  in  the  ruw  water,  except  that 
when  the  total  number  of  bacteria  is  less  than  35(10  per  cubic  centimeter  in 

the  raw  water,  (lie  filtrate  muHt  not  contain  in  excess*  of  To  per  cubic  centimeter. 

The  filtrate  also  nmst  hf  without  rolnr,  odor  or  turbidity,  or  free  or  de- 
composed alum,  or  alummimt  hydrate. 

During  the  past  twenty-five  or  so  years,  the  problems  of  water 
treatment  liavr  received  great  attention;  those  of  Kurope  and  the 
eastern  United  States  have  yielded  under  different  methods  and 
care  practically  i>erfect  results  as  to  potal)ility  and  softness,  but 
the  western  colloidal  wntets  nre  still  continuously  under  experi- 
ment with  oidy  paitial  suceess. 

The  writer  docs  not  consider  the  (  nuiicil  (irove  plant  ideal  in 
(h-^ieti,  for  it  hatl  to  he  luiilt  to  sii|)j)leiiient  existing  works,  but 
it  makes  pob.sible  the  handling  of  llie  piiculiur  lypv,  of  water  avail- 
able, with  some  ilegree  of  scientific  care  and  with  practical  success. 

Briefly  described,  the  water  flows  through  a  pipe  inlet  into  a  deep 
30-foot  diameter  river-side  stone  well,  from  which  a  600,000- 
gallons  per  24  hours  centrifugal  pump  lifts  it,  a  combined  suction 
and  discharge  of  28  feet  at  low  water,  to  sedimentation  basin  No.  1, 
or  by  cutout  to  the  gravity  filters  direct.  The  overflow  le\'el  of 
the  l)asins  is  3  feet  above  the  Siintl  in  the  filters.  From  basin  No. 
1 ,  whieh  it  enters  at  one  end  near  tlie  lM»ttom,  the  water  flows  nearly 
to  the  farther  end  throti^rh  a  low  level  submerged  port  connecting 
with  l)asin  No.  2,  similarly  liowing  into  Xo.  tlnnn^h  a  liitz;her  level 
t>ort,  and  into  Xo.  4  th:'ou^'^!i  nii  opening  IS  inrhes  below  the  uppe. 
surface  of  the  water.  From  Xo.  4,  at  similar  high  level,  though 
still  submerged,  the  water  passes  to  the  two  250,l)0U  gallons  gtavily. 
rake-agitated  and  clean-water-back-washed  Jewell  filters.  In  each 
basin,  flow  is  also  somewhat  checked  by  cross  baffles  (Plates  I,  II 
HI). 
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The  coagulant  is  mixed  in  carefully  proportioned  quantities  and 
fed  through  automatic  orifice  boxes  and  sight  feeds,  as  experiments 
show  to  be  beat  andfir  the  difiEering  oonditionB,  at  ^tfaer  all  possible 
pointB,  or  in  any  GomUnation  or  singly  (Fig.  3). 

1st.  At  the  pump  suction;  2(L  Inlet  to  basin  No.  1;  3d.  At  port 
between  basins  2  and  3;  4th.  In  influent  pipe  to  filters. 

From  the  gravity  filters  the  water  passes  down  to  a  clear  water 
well  in  the  basement  which  stores  about  40,000  gallons;  from  tins 
the  main  water  works  pumps  draw  it  without  lift,  delivering  into 
the  city  system;  excess  over  fiemand  being  stored  in  the  stand- 
pipe  for  night  use.  At  the  suction  inlet  there  can  be  given  a  regu 
lated  dose  of  hypochlorite,  if  the  bacterial  condition  should  seem 
to  require  (Fig.  4). 

If  the  new  plant  should  be  overburdened  at  any  time  and  fail 
to  give  perfect  water,  the  pumps  can  drive  it  ip  final  treatment 
through  the  old  pleasure  filter.  Tried  out  as  a  test  this  worked 
effectively.  The  sedimentation  bastns  (Fig.  5)  hold  about  125,000 
gallons  in  their  11  feet  of  depth  and  can  be  cleaned  out  into  a  sewer 
which  opens  from  a  eentfal  ovezflow  and  drainage  sump,  through 
shear  valvesi  operated  from  the  top  of  the  sump.  If  all  the  co* 
agulant  was  added  at  one  point,  either  at  the  inlet,  or  outlet  from 
the  basins,  the  settled  mud  in  them  would  be  some  criterion  of 
action,  but  as  a  different  condition  usually  prevails,  the  regularity 
of  deposit  and  turbidity  is  interfered  with. 

Following  the  tirst  rn<intb  of  operation,  a  heav>'  silt  period,  the 
basins  were  cleaned  showing  average  depths  of  mud  as  follows: 
No.  1,  29  inches;  No.  2,  24  inches;  No.  3, 16  inches;  No.  4,  13^  inches; 
and  frequent  washings  of  the  filters  were  necessary,  say  four  or  five 
times  per  day.  Hie  next  month,  with  better  water  eonditions, 
indicated  mud  dep^  as  follows:  No.  1, 12  inches;  No.  2,  6  inches; 
No.  3, 5  inches;  No.  4, 5|  inches;  and  much  less  frequent  filter  wash- 
ings, say  twice  a  day,  while  in  January,  turbidity  was  ahnost  nil 
and  Alter  washings  sufficed  at  twice  a  w^k. 

During  the  test  days  in  October,  1914,  samples  of  wat^  were 
t^iken  at  various  depths  and  locations,  thoroughly  crossectioninpj 
the  basins,  and  turbidity  readings  were  compared,  indicating  the 
effect  of  coagulation  and  subsidence.  Even  though  the  water  had 
veiT  alow  mm  t  aient  the  effect  was  shown  quite  handsomely;  the 
niiiiiinum  turbidity  appearing  to  be  between  2  and  4  feet  below 
the  surface  (Plate  IV).    At  time  of  these  tests,  however,  the  port 
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'  between  basins  3  and  4  was  near  the  lx)ttoni  of  the  division  wall, 

while  since  then  as  described  hereinbefore,  it  was  moved  to  a  higher 
elevation;  this  will  undoubtedly  cause  some  change  to  be  noted  in 
future  tests.  The  use  of  coagulant,  of  course,  can  not  be  fully  stan- 
dardized before  months  or  even  years  shall  have  elapsed,  but  the 
point  of  prime  importance  is  that  the  plant  purifies  the  raw  water. 
During  test  days  and  for  some  weeks  thereafter  alum  was  used 
in  doses  as  high  as  14  and  even  up  to  20  grains  por  gallon,  flood 


Via.  5.    Skdimentation  Tanks  and  Coagclation  Room 

I 

I  conditions  prevailing  (Fig.  6),  but  was  soon  cut,  as  experience  found 

to  be  practicable,  to  from  4  to  6  grains  and  now  in  the  winter  opera- 
tion, less  than  one-half  grain  is  quite  sufficient  to  throw  down  even 
the  colloids  and  provide  a  fine  "floe"  on  the  filters  for  bacterial 
entanglement.  A  bright,  clear,  even  sparkling,  palatable  healthful 
water  is  now  furnished  continuously,  where  it  took  mighty  faith 
to  even  hope  for  more  than  comparative  clarification  from  the 
new  plant  when  it  was  first  planned.    (Figs.  7  and  8), 


'  Google 


94 


LOU  lis  L.  TRIBUS 


The  Kansas  laws  give  a  very  large  measure  of  authority  over 
water  works  and  sewerage  ^sterns  and  the  state  Board  of  Health 
is  very  efficient  in  living  up  to  its  duties.  After  conference,  that 
board  accepted  the  responsibility  tli rough  its  division  of  water, 
of  conducting  the  acceptance  test  of  the  improved  plimt,  so  such 
acceptance  was  made  a  condition  in  the  company's  contracts  for 
const  met  ion.  Mr.  C.  A.  Haskins,  engineer  of  the  division  of  water, 
and  the  writer  conferred  as  to  many  of  tiie  matters  nt  interest, 
and  Mr.  F.  R.  Hesscr,  assistant  engineer,  was  finally  assigned  to 
conduct  the  agreed  upon  tests. 


1,  
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/saf>ir63  ^ta  Stn^ten/n/'tt*  tBttM*  'letted  "ffm  «vfruff^  f9mfht 

Plate  IV 


From  Mr.  He-sser's  report  Dcconiber,  191  J,  tlic  follouinp;  extracts 
will  be  of  inferrst ;  suniininp;  up,  as  tliev  do  very  Jiicely,  the  mechan- 
ical, chemical  and  bacteriological  action  of  the  plant. 

On  the  night  of  October  9,  a  very  heavy  rain  Cell  in  the  Neoeho  Valley  above 

Council  Grove  and  about  three  feet  of  water  was  running;  o\  «'r  the  dam  on 
October  10.  The  turbidity  of  the  raw  wHtfr  was  rnised  to  1500-1800  parts 
per  million.  A  portion  of  this  turbidity  was  so  tinely  divided  that  a  third 
passage  through  filter  paper  failed  to  remove  it.  The  alkalinity  of  the  raw 
water  was  reduced  to  50  p.p.m.,  but  the  effect  of  the  fai|^  turbidity  upon  the 
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effectiveness  of  alum  was  such  that  even  when  20  grains  of  alum  per  gallon 
of  water  were  being  applied,  the  filtered  water  had  a  residual  alkalinity  of 
S.5  p. p.m. 

Alum  was  applied  to  the  raw  water  at  two  points  in  the  basins:  at  the  inlet 
and  at  the  port  between  basins  2  and  3,  while  a  final  dose  was  applied  in  (he 
filter  influent  pipe.  The  total  dose  at  12.30  p.m.  amounted  to  20  grains  per 
gallon.  This  all  passes  through  one  orifice  box  and  it  was  impossible  to  de- 
termine with  any  lu-curacy  the  amount  of  the  several  doses.'  The  lead 
solution  feed  pipes  were  cut  and  the  lower  edge  spread  so  that  the  flow  in 
each  could  be  estimated  by  eye  or  actually  measured.  In  this  manner,  it 
was  estimated  that  both  points  in  the  basin  were  receiving  about  S  grains 
each,  while  the  influent  dose  was  about  4  grains. 


Fig.  6.  Xkosho  Uivkr.  Thirty-inch  Flood  P.\.ssixg  ovkr  Mission 
Dam.  Seventeen  Yeak.s  of  Flood.s  vp  to  Sixteen  Feet  in  Depth  Have 
P.\S8ED  OVER  This  Dam  withoi  t  Cacsing  Material  Injtrv 

A  very  finely  divided  floe  was  at  times  noticeable  at  points  in  the  ])asin 
but  did  not  seem  to  efl'ect  a  noticeable  .sedimentation.  That  complete  reac- 
tion was  prevented  seems  clear  from  the  fact  that  the  .settled  water  in  ba.sin 
4  ha<l  a  residual  alkalinity  of  35  p. p.m.  The  turbidity  of  this  water  which 
passed  on  to  the  filters  was  about  950  and  the  dose  of  approximately  4  grains 
of  alum  per  gallon  produced  no  visible  or  effectual  floe,  the  finely  divided 
turbidity  passed  completely  through  the  filter,  resulting  in  a  final  turbidity 
of  500  p.p.m.  and  an  alkalinity  of  20  p. p.m.   At  3.30  p.m.,  however,  a  slight, 

'  After  the  tests  a  second  orifice  box  was  installed.  L.L.T. 
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pin  floe  appeared  on  the  filters  and  this  rapidly  increased  to  bea^'y  flakes, 
which  settled  rapidly.  The  filter  effluent  at  once  became  elearer  until  at 

5  p.m.  the  turbidity  of  filtrrpd  writer  was  approximately  10  p. p.m.  This 
production  of  floe  wa.-^  atcoriii)anifHl  by  a  rapid  reduction  of  alkalinity,  the 
filter  eftlucni  at  o  p.m.  having  H.o  p.p.m.  of  allcaiiuity. 

Hie  total  alum  doee  was  now  reduced  to  14  grains  per  gallon  and  filtration 
proceoded  eatisfaetorily  until  the  day's  run  was  closed  at  6.30  p.ni. 

Tables  I  and  II  .^how  the  results  of  determinations  made  during  the  day, 
with  the  exception  of  special  determinations  shown  by  tables  entitled,  "Tur- 
bidity Readings." 

TABUS  r 


1 

ALKAUMITY  ^ 

-  1 

TOtBlMTY 

Raw  water  at  10.30  a.ni  

....   Oct.  10,  1914 

50 

1500 

Settled  water,  basin  4  

10     a  m. 

63 

Settled  water,  basin  4  

44 

750 

Filtered  water  

  11.15  a.m. 

46 

000 

35 

950 

20 

500 

3.30  p.m. 

18 

50 

14 

60 

Filtered  water  

  5.00  p.m. 

8.5 

1 

10 

TABLE  n 
(EatnMsto  from  Ikbl*  If 

D;ite:  Oct.  10,  1014. 
l  ime:  See  Table. 

Alum  doee :  About  8  grains  at  inlet ;  8  grains  between  basins  2  and  3;  4  grains 

on  filters. 


•AMK« 

Raw  water  

Basin  No.  4  

Filtered  water.....  

Basin  No.  4  

Filtered  


Tables  III  and  IV  show  the  results  of  some  special  determinations  made 
at  this  time.  Samples  taken  from  the  river  and  from  the  outlet  ends  of  the 
four  compartments,  with  the  results,  are  shown  in  Table  III.  It  is  evident 
that  the  heavier  suspended  matter  has  remained  near  the  bottmn  of  eompart* 
ment  1,  but  is  gradually  brott^t  nearer  the  surface  as  the  water  flowed 
through  the  ba.sins. 

In  order  to  learn,  if  poeeible,  the  path  of  maxinmm  turbidity  through  the 
basin  and  the  effect  of  the  tie  walls  and  ports  upon  the  path,  I  decided  to  take 


10  30  a.m. 

1500 

11.15  a.m.  1 

750 

11.15  a.m.  1 

eoo 

12  30  a.m. 

950 

12.30  a.m. 

500 

I 
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samples  at  various  d*»pth8  in  several  planes  across  each  compartment,  dot  er- 
mine the  turbidity  ol  each  and  thus  be  enabled  to  plot  the  lines  of  equal 
tariridity  both  in  plan  ud  al6T»tion,  ffoni  ijil«t  to  outtci.  8«aiiilM.  vera 
to  be  taken  at  deptikt  of  1  foot,  5  feet  and  10  feet  or  at  intermediate  points 
where  sharp  differences  in  turbidity  were  noted.  To  collect  the  samples, 
an  $  ounce  drug  bottle  was  securely  fastened  to  the  end  of  a  12-foot  pole 
and  %  cork  was  attached  to  »  string,  by  wlueh  it  oould  be  removed  fjom 
tlie  bottle  when  the  bottle  bad  been  submerged  to  the  proper  depth.  A 
Jackson  Turljidiiiietrr  tube  was  used  with  an  electric  battery  and  1  candle 
power  bulb,  in  place  of  the  standard  candle.  Before  determining  the  tur- 
bidity of  individual  samples,  an  average  sample  was  taken  from  eaeb  eom- 
pavtaaent  «a  tirilows:  An  8-ounce  sample  was  taken  At  eaeh  sampling  point 
at  depths  of  1  foot,  4|  feet  and  8}  feet.  Equal  volumes  of  each  of  the  27 
Ramplen  thus  taken  in  each  compartment  were  combined  to  form  an  average 
sample  of  that  compartment. 

Table  IV  sliows  tbe  resnlts  obtained.  It  will  be  noted  tbnt  the  svengo 

turbidity  in  basin  2  is  higher  than  in  1;  that  basin  3  shows  a  reduction  of  45 
per  cent  from  No.  2  and  35  per  cent  from  No.  1;  while  No.  4  liaa  an  averagiB 
turbidity  higher  than  that  of  the  first  compartment. 

Tbe  etaminBticp  of  individual  samples  was  token  up  about  3  p.m.  October 
10»  but  had  to  be  discontinued  before  the  first  compartment  was  completed, 
becaime  of  the  burning  out  of  the  bulbs  nsed  in  the  flash  light.  A  candle 
turbidimeter  was  not  at  hand  and  the  work  could  not  be  completed.  On 
Oetober  12,  however,  Mr.  Tribus  todc  simplas  at  the  previously  desertbed 
points  from  deptiis  of  2  feet,  4  feet,  6  feet  and  8  feet.  The  three  samples 
for  each  dnpth  on  each  horisontal  Vmn  n(  ro«a  tbe  compartment  were  mixed 
and  the  resiiltant  turbidity  determm  d  approximately  by  comparison  with 
that  of  bottled  samples  previoudy  exaiuined  with  the  turbidimeter,  These 
rssults  are  shown  in  Table  V. 

Plate  TV  is  fi  proup  of  curves  showing  the  variation  in  turbiditj'  along  each 
level,  In  a  diagram  of  thf  basins  de%'eloped  along  the  line  of  flow,  and  the 
probable  Imea  uf  equal  turbidity  &s  determined  by  the  limited  data  of  Table 
T.  This  msreiy  illustrates  the  possibilities  of  this  method  of  studying  basins 
where  soflieisnt  data  are  obtained. 

It  was  obvious  that  the  basin  as  arranged  was  not  efficient.  The  mud 
evidently  settled  to  tbe  floor,  but  the  depth  of  the  ports  between  compart- 
ments 1  and  2  sad  8  made  it  possible  for  tiie  most  turbid  water  to  be  car- 
ried through  the  ports,  impinge  on  the  opposite  wall  and  rise  in  a  boil  near 
the  center  of  the  basin.  These  boils  were,  in  fact,  visible  in  basins  2  and  4 
It  was,  therefore,  thought  best  to  close  the  port  between  No.  3  and  No.  4  and 
«nt  a  new  one  4  feet  wide  by  1.6  feet  high,  with  its  bottom  84(  feet  above  the 
basin  flo<«.  This  ehsiige  had  been  made  at  the  time  of  the  last  visit  but  the 
low  tuibidity  of  the  raw  water  made  it  impossible  to  deteimine  wliat  its  effect 
maybe. 

The  basins  are  designed  to  give  a  6-iioor  retention  period  on  tbe  beiis  of 
800,000  gallons  filtered  per  84  houn.  The  aetual  period  is  probably  appvoxt- 
mately  4.5  to  5  hows. 
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TUBBIDITr  READINGS 


TABLE  m 

Date:  Oct.  10,  1914. 

Tiow:  13J0  p.iii. 

Raw  water:  Turbidity  1500. 

Alum  doae:  8  gniiui  at  inlet,  8  grains  between  basins  2  and  3;  4  grains  on 
fitters. 

Sample  Twrhiiiiit 

Outlet  end,  1  foot  depth   340  p.p.m. 

Outlet  end,  1  foot  depth   675  p.p.m. 

Ovtlei  md,  1  toot  depth   925  p.p.m. 

Oatlot  and,  1  foot  depth   1000p.p.D. 

Water  on  Filten. ,   ©00  p.p.m. 

Filter  Effluent   500  p.p.m. 


Basin  No.  1. 
Basin  No.  2. 
Baeiii  No.  8. 
Basin  No.  4. 


TABLK  IV 

Date:  Oet.  10, 1014. 

Time:  3  p.m. -4  p.m. 

Raw  wntrr:  Turbiditj-  1500. 
Alum  Dose:  Same  as  above. 

Arecage  Etample  

Avornpr  J^rimplr. ........ 

Average  Hainpic  

Average  Sample  


Basin  No.  1. 

P.nsin  N'o-  2. 
Ba^iin  No.  3. 
Basin  No.  4. 


TurbidUf 

680  p.p.ni. 

750  p  p  m. 
420  p.p.m. 
700  p.p.m. 


TABLE  V 

Date:  Oet.  18,  1014. 

Re«ult8  reported  by  Mr.  Tlibos. 

Raw  Water  Tucbidity:— 780. 


»»m.n 


2 


8 


or  4^ 


1  (a) 
1  (b) 
1(c) 

2(») 
2Cb) 
2(e) 

3(b) 
3(cj 

4(a) 

4  (b  i 
4(c) 


4f««t 

6  feet 

Sfeci 

520 

4in 

400 

600 
000 

615 
615 
700 

700 

840 

510 
480 

680 

535 
550 

625 
615 
625 

TOO 

878 

375 
375 

880 

325 
326 

818 

600 
535 

660 

800 

300 
400 

360 

350 
400 

526 

625 
660 

eoo 
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RESULTS  AND  RBCOMMBirDATtONS 
CHEMICAL  DOBINa  AN]>  ACTION 

Dotei'ininatious  made  November  16,  17  and  18  show  a  prnetically  normal 
alkalinity  reduction  per  grain  of  alum.  Tlu>  dosage  was  as  follows:  During 
the  morning  of  November  Kl,  2.6  grains  of  alum  per  gallon  introduced  at  the 
inlet  to  basin  Xo.  1,  and  2.3  grains  in  the  influent  pipe.  Not  much  floe  on 
basin  No.  1  but  good  in  the  following  baaina.  Very  heavy  floe  on  the  filters. 
At  iiouii,  ihf!  influent  iIdsp  was  reduced  to  1.1  grains  per  gallon  and  the  raw 
water  dose  applied  to  the  pump  suction  instead  of  inlet  well.  A  nood  Hoc 
soon  appeared  in  basins,  due  probably  to  better  mixing  in  the  pump,  and 
carried  completely  around  them.  At  10.16  a.m.  the  pvaup  suction  doee  had 
been  reduced  to  1.6  grains  per  gallon  and  a  fair  floe  continued  to  appear  in 
basin  No.  4.  With  the  low  turbidity  existing  at  this  ti?nc.  clarification  in 
the  basins  is  not  the  object  sought  by  coagulation,  but  the  formation  of  a 
sehumtsdeeke  on  the  filters. 

It  seems  probable  that  by  applying  a  dose  of  about  1  to  2  grains  per  gallon 
between  basin.s  2  and  3,  the  influent  dose  might  be  dispensed  with,  except 
for  perhaps  two  hours  after  starting  a  new  run.  At  7.30  a.m.,  November 
18,  the  raw  water  dose  of  1.6  grains  was  changed  to  the  port  between  basins 
2  and  3,  and  1  grain  per  gallon  was  applied  to  the  influent  pipe  for  two  hours 
and  then  ctit  out.  Samples  taken  at  10.30  and  11.00  a.m.  showed  very  .satis- 
factory bacterial  counts,  but  can  hardly  be  taken  as  strictly  representative 
samples,  since  only  3  hours  had  elapsed  since  making  the  change. 

The  results  of  alkalinity  and  turbidity  determinations  and  bacterial  plates 
made  during  the  test  run  of  Novein!»cr  16,  17  and  IS  are  reviewed  as  follows. 
The  tillers  had  been  washed  at  5.3U  p.m.  November  15  and  allowed  to  stand 
idle  over  night.  The  sand  beds  were  agitated  slightly  by  the  rakes  the  fol- 
lowing morning  and  the  run  started  at  7.30  a.m. 

The  first  samples  were  taken  from  the  controller  petcocks  at  9. 15  a.m.  and  at 
frequent  intervals  thereafter.  Filter  No.  1  wa.«;  washed  thoroughly  atO  2.^)  a.m. 
and  was  then  operated  continuously,  except  fur  washing  periods  until  1 1. 15  a.m. 
November  17,  and  the  bacterial  counts  in  samples  taSum  from  No.  1  during  its 
run  are  veiy  satisfactory,  the  maximum  bdng  75  per  eo.  and  the  minimum 
12  per  cc.  The  samples  taken  from  the  power  house  tap  and  from  Xo.  2  are 
not  so  good,  but  it  must  be  remembered  that  No.  2  hlter  was  being  subjected 
to  drop  tests  during  the  time  and  the  consequent  rou|^  treatment  doubt- 
less increased  the  bacterial  count  in  its  effluent,  as  well  as  in  the  combined 
effluent  of  Nos.  1  and  2.  .\fter  11.15  a.m.,  November  17,  filter  No.  1,  was  also 
being  subjected  to  drop  tests.  Filter  No.  2  was  washedat  10.15  a.m.November 
18  and  both  filters  operated  uniformly  until  11.00  a.m.  The  sample  then 
taken  from  the  power  house  tap,  and  that  from  the  Controller  No.  1  show 
sati.sfaetory  counts.  Samples  of  raw,  coagulated  and  filtered  water  from  the 
power  house  tap  were  collected  at  noon,  November  18,  and  shipped  to  the 
laboratory  where  they  were  plated  and  fermentation  tubes  inoculated.  The 
results  indicate  a  satisfactory  effluent. 

The  results  indicate  that  a  .'-inituile  period  of  filtering  to  wa.sfe  after  wash- 
ing will  give  a  satisfactory  effluent  during  periods  of  low  turbidity.   The  alum 
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Fig.  7.    Filter  Hoi  se  and  Sedimentation  Basins  from  the  Southeast 


Fig.  8.   Old  (brick)  Filter  Room — Xew  Filter  House  and  Sedimentation 
Basin  and  Riverside  Intake  Well,    (from  south) 
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dcMc  probably  may  safely  be  reduced  to  1  grain  per  gallou  iutroduced  be- 
tween compwtoneato  2  and  3,  with  a  secondary  doee  of  |  to  1  grain  per  gallon 
in  the  influent  line  for  two  hours  after  starting  a  run  during  such  period  of 

}nw  turbidity.  A  niiirked  decrease  in  the  raw  water  tcmperaturn  from  that 
noted  during  the  test,  6  degrees  C,  may  neceesitate  the  introduction  of  the 
dose  at  the  pump  suction. 

During  periods  of  high  turbidity,  it  will  be  neceesary  for  Hbe  operator 
to  experiment  with  the  amount  and  points  of  introduction  of  the  alum  dose, 
in  order  that  a  method  of  treatment  which  will  cffprt  the  most  economical 
and  efficient  cooperation  between  settling  basin  and  lilters  may  beobtained. 
Turbidity  and  alkalinity  readinge  should  be  taken  daily  or  oftener  and  the 
amount  of  doses  and  points  of  application  recorded  for  future  guidance. 

Until  absolute  certainty  in  operation  is  attained,  hypochlorite  should 
be  kept  on  hand  and  used  in  doees  of  8  to  10  pounds  per  miUion  gallons  fiil- 
teredi  whenever  there  is  any  question  as  to  the  quality  of  the  effluent.  I 
believe  that  the  filters  are  capable  of  delivering  a  pure  and  wholesome  effluent 
with  proper  operation,  and  I  recommend  that  they  be  accepted  on  eondition 
that  adequate  effluent  controllers  be  provided. 

The  engiiieeis  of  the  filter  numuf  actuiere,  the  Kansas  State  Board 
of  Health  and  Messrs.  Alvah  Smith  and  Arthur  K  Smith  (the  lat- 
ter repreflenting  the  writer's  fiim  on  the  work)  all  took  a  veiy  ac- 
tive and  helpful  interest  during  design,  construction  and  testing. 

As  the  water  company  may  find  possible,  without  undiir  expense, 
fuither  testing  will  be  carried  out,  while  constant  record  will  be  kept 
of  the  more  Kulient  features  that  may  prove  helpful  also  in  the 
treatment  of  other  western  waters. 

The  forms  for  daily  records  (Fig.  9)  are  not  as  complete  as  would 
l)e  the  case  if  a  nmch  larger  plant  was  involved  and  a  chemist  kept 
employed,  but  the  very  careful  superintendent  (Air.  A.  Moser,  Jr.) 
has  already  done  much  experimenting,  and  engineers  from  the 
Kansas  State  Department  of  Health,  Division  of  Water,  will  make 
frequent  visits  and  make  bacteriological  tests  from  samples  then 
taken,  so  that  the  station  may  quite  well  become  of  value,  not  alone 
to  Council  Grove,  but  in  helping  to  solve  some  of  the  trjdng  prob- 
lems of  water  purification. 


AIR  BOUND  FILTERS 


Bt  Jamss  M.  Caibd 

There  is  very  little  literature  on  troubles  eucouutered  in  the  opera- 
tion of  water  purification  plants.  The  collection  of  air  within  a 
fdter  bed  is  a  very  serious  matter  and  up  to  the  present  time  the 
imter  is  not  aware  of  any  method  wldeh  will  saeeoBrfally  prevent 
tbb  trouble. 

The  writer's  idea  as  to  tbe  cause  of  air  bound  filters  is  as  follows: 
let,  The  lower  the  temperature  of  water,  the  greater  the  irolume 

of  air  it  may  contain. 
2nd,  During  cold  weather,  water  is  usually  saturated  with  air. 
3rd,  Water  in  passing  through  filters  increases  m  temperature, 

liberating  air. 

4th,  The  voids  in  the  gravel  are  greater  than  in  the  aaad,  there« 
fore  the  air  collects  in  the  giavel. 

5th,  The  weight  of  the  sand  in  American  type  filters  is  not  suffi- 
cient to  hold  the  air  in  the  gravel,  therefore  the  sand  beds  become 
perforated. 

6th,  The  weight  and  fineness  of  the  sand  in  English  type  filters 
are  such  that  it  holds  the  air  in  the  gravel,  hence  the  filter  is  unable 
to  pass  water. 

The  action  of  collected  air  in  the  American  type  filter  is  entirely 
dififerent  from  the  action  in  English  filters.  In  both  types  of  filters 
the  trouble  seems  to  be  due  to  the  collection  of  air  in  the  gravel 
just  b(?low  the  sand  hyer.  Air  bound  troubles  seem  to  be  most 
frequent  when  the  1  fiuperature  of  the  unfiltered  water  is  below  SOT. 

In  filters  of  tiie  American  type  the  air  seems  to  collect  below  the 
sand  until  it  forces  its  way  up  through  the  sand,  perforating  the 
bed,  which  of  course  results  in  imperfect  filtration.  In  filters  of 
the  English  type,  the  air  collects  in  the  gravel,  but  does  not  seem 
to  be  of  suffident  quantity  to  force  its  way  up  through  the  bed; 
but  it  overcomes  the  head  of  water  and  prevents  any  water  passing 
the  bed. 

It  may  be  of  interest  to  consider  the  air  bound  conditions  m  some 
places. 
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In  the  Atmual  Reports  of  the  Board  of  Wafer  Commissioners,  Har- 
risburg,  Ponnsylvniii;!,  for  the  years  1907.  1908,  1909  mention  is 
made  of  the  troubles  due  to  air  eolleclinp;  in  the  filters.  The  Har- 
risburg  filters  are  of  the  Arnprican  gravity  type.  The  troubles  at 
Harrisburg  always  come  during  the  cold  weather  when  the  temper- 
ature of  the  water  is  low  and  the  color  and  turbidity  content  of  the 
unfiltered  water  are  at  a  mmimum.  At  such  times  the  air  collects 
in  sufficient  quantity  in  the  gravel  to  force  its  way  up  through  the 
sand,  perforating  the  bed,  and  permitting  undesirable  water  to  pass. 
During  such  periods  extra  care  is  used  in  operating  the  plant  and 
frequent  inspection  is  made  of  the  loss  of  head  gauges  which  show 
when  it  is  advisable  to  remove  the  air  from  the  beds.  When  there 
is  a  loss  of  head  of  about  3.5  feet,  it  is  advisable  to  put  the  bed  out 
of  service  and  apply  the  wash  water  for  about  two  minutes,  which 
removes  the  entrained  air.  When  tho  ;nr  troubles  exist  the  filters 
are  usually  given  one  of  these  slioi  i  uaslies  i>etwe€n  the  regular 
washes,  the  beds  are  then  agitated  by  air.  By  usinp^  this 
method  of  operation  it  has  been  possible  to  get  good  filtration 
results. 

At  Bangor,  Maine,  where  filters  of  the  American  gravity  type 
are  operating  on  a  water  which  changes  very  slightly  in  oomposi* 
tion,  it  is  found  that  it  is  necessary  to  reduce  the  periods  very  ma- 
terially between  washings  during  the  winter  months.  At  Bangor, 
wh&k  the  temperature  of  the  unfiltered  water  falls  to  48"  F.  the 
operator  begins  to  reduce  the  periods  of  tune  between  filter  washings, 
disregarding  the  indicated  loss  of  head.  In  winter  the  periods 
between  washings  are  at  least  oO  per  cent  less  than  in  summer  when 
the  temperature  of  the  water  is  about  70°  F.  Thi«  method  of  opera- 
tion has  l>een  very  mieeessful.  These  conditions  ,ire  mentioned 
simply  as  illustrations  and  are  not  alone  peculiar  to  these  places. 

At  Wilmington,  Delaware,  where  filters  of  the  English  type  are 
operated  at  a  rate  of  six  or  seven  million  gsllona  per  acre  per  day, 
air  has  been  the  cause  of  very  serious  trouble.  In  the  AnmuU  Re- 
^pertt  o/  the  Water  DepmimerU,  Wilmington,  Ddawaie,  for  1911-1912, 
1912-1913,  1913-1914  mention  is  made  of  the  troubles  caused  by 
air  bound  filters.  In  the  Wilmington  case  it  has  been  necessary, 
at  times,  to  "by-pass"  settled  water  because  the  eolleeted  air  would 
completely  prevent  filtration.  If  it  were  not  for  the  fact,  that  all 
of  the  water  is  treated  with  liquid  chlorine  before  being  delivered 
to  the  consumers,  the  grave  danger  of  "by-passing"  would  almost 
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amount  to  murder.  As  with  the  filters  of  the  American  type,  the 
air  troubles  at  Wilmington  come  when  the  temperature  of  the  water 
is  about  45°  F.  or  below.  The  Wihningtoii  filters  are  covered  and 
it  is  found  that  the  temperature  of  the  water  increases  in  pacing 
the  filter  beds. 

For  some  time  past  a  study  of  the  relation  of  the  dissolved  oxy- 
gen content  of  the  unfiltered  and  filtered  wsteiB  to  the  air  binding 
of  the  beds  has  been  made. 


Table  showing  average  monthly  temperature,  di99ol»ed  oxygen  in  per  cent  saiu- 
raiim  htifcTt  and  aSier  fiJUration  and  per  cent  removed,  Wilminf/ton,  Del. 


TBimu.Tpai: 


1913 


October. . . 
November. 
December. 


1914 


Jnnuary..  . 
February. . 

Match  , 

April  

May  

June  

July  

August  

September. 
October — 
November. 
December. . 


January. 


raa  CENT  tATtrsATfoir 


I 


PKB  cBirr 


AhfT 

Dtgrce*  F. 

60.5 

00.79 

65.43 

27.0 

48.5 

OS  .06 

81.54 

14.3 

40.2 

07.76 

85.04 

13.1 

34.6 

94.1S 

84.07 

11.3 

S5.e 

06.07 

84.20 

13.1 

37.8 

07.39 

88.30 

9.4 

52.6 

94.19 

70.09 

2.';  6 

66.0 

91.49 

51.75 

43.5 

74.6 

97.06 

30.03 

50.8 

76.2 

84.70 

42.70 

40.6 

77.2 

87.20 

43.80 

49.8 

70.0 

95.20 

(53.20 

33.7 

02.7 

87.80 

61.10 

30.8 

46.4 

06.80 

82.90 

14.4 

37.6 

100.00 

00.00 

0.1 

37.4 

100.00 

90.80 

9.2 

111  Blarch  and  December,  1914,  there  were  serious  troubles,  due  to 
air  in  the  beds.  It  is  to  be  noted  that  these  troubles  followed  a 
period  of  low  tempeialuros  of  the  water  before  filtration  and  that 

the  water  was  about  .saturated  with  oxygon.  It  is  als'>  to  be  noted 
that  the  per  cent  of  dissolved  oxygen  removed  at  these  times  is  very 
low. 

When  the  filters  are  air  Ik>uik1,  if  a  bar  be  driven  throuj];h  the  sand 
to  the  gravel  layer,  and  then  removed,  large  \cjiianeij  of  air  will 
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escape.  Reducing  the  head  of  water  over  the  sand  surfaoe  does  not 

permit  the  air  to  escape. 

Up  to  the  present  time  the  h^^^t  method  used  to  overcome  thip 
trouble  is  to  back  wash  the  filter  In  ri  Tn  doing  this  it  is  necessary 
to  use  great  care  so  as  not  to  displac*  the  sand  layers.  This  pro- 
cedure of  couree  reduces  the  Imcterial  efficiency  of  the  filter. 
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PIPE  DISTRIBUTION  SYSTEMS' 
Bt  Nicholas  S.  Hill,  Jr. 
Past  i 

▲  btdbt  of  conaideaateomb  affbcnno  the  dbbign  of  pipk  dk- 

tbibution  stbteiib 

The  oeeaaoDB  on  which  an  engineer  is  called  upon  to  design  a. 
distribution  systein  "de  novo"  for  a  dty  of  considerable  aioe  are 
very  rare.  The  problem  usually  presented  to  him  for  solution 
is  the  design  of  eztensbns  or  reinforcements  in  an  esdating  system 
with  a  view  of  improving  existing  pressure  conditions,  particularly 
at  times  of  fire. 

Before  entering  either  upon  the  de«igii  of  a  new  distribution  sys- 
tem or  upon  the  pre  parution  of  plan"  for  the  improvement  of  jelu 
existing  one,  the  engmeer  will  be  called  upon,  to  consider  local  con- 
ditions and  decide  a  number  of  preliminary  qucFtioiis  which  will 
affect  the  problem  which  he  undertakes  to  solve,  and  hence  the  sub- 
sequent design. 

PRELIMiNAliY  DATA 

One  of  the  first  steps  preliminary  to  the  study  of  a  distribution 
system  is  to  secure  or  prepare  n  liase  map  of  the  rornmunity  tn  be 
served.  If  possiV^lp  to  secure,  the  map  should  show  the  citj'  and 
ward  boundaries;  present  and  proposed  street  lines,  and  the  loca- 
tion of  railroads  and  street  railways.  It  is  desirable  also  to  obtain 
a  contour  map  indicating  relative  elevations  ia  the  city  and  its 
environs,  and  the  designer  should  have,  either  through  the  medium 
of  a  contour  map  or  from  other  sources,  so  that  the  information 
can  be  added  to  the  base  map,  knowledge  of  the  elevation  at  street 
intersections.  Information  to  be  added  to  base  maps  thus  secured 
should  include  the  location  of  railroad  water  tanks,  large  industrial 
plants,  commercial  and  business  sections,  and  large  fire  hasards. 

*Eead  and  dueuaaed  at  the  Pluladelpiiia  conveDticn,  and  now  piibliibed, 
in  zeviaed  form,  for  the  first  tmw.  Open  for  discuation  at  the  Qnoinnati 
convention  or  by  letter. 
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One  base  map  should  also  be  used  for  the  purpose  of  sliowing 
the  streets  which  contain  improved  pavements  or  other  structures 
which  will  add  to  the  cost  of  pipe  laying. 

In  problems  involving  the  improvement  of  an  existing  system,  a 
map  should  be  prepared  showing  the  location  and  sue  of  exist* 
ing  mains  exceeding  8  inches  in  diameteri  as  wdl  as  the  location  of 
hydrants,  pumping  stations,  filter  phuits,  distributing  reservoirSi 
standpipes,  water  tanks  and  towers,  and  the  like. 

Maps  Nos.  1  and  2  presented  herewith  contain  the  more  impor- 
tant data  which  should  be  made  available  in  this  form. 

In  addition  to  the  data  available  in  the  form  of  maps,  the  designer 
should  secure  by  local  inquirj',  inspoetion.  or  test,  certain  statistical 
data  relating  to  the  existing  plant,  including  the  capacity  of  pump- 
ing stations  and  equipment,  filter  plants,  reservoirs,  and  critical 
elevations  in  and  about  the  saiiK*:  steam  and  water  pressures  which 
arc  and  may  be  carried  at  the  existing  pumping  stations;  weight, 
average  age,  and  interior  condition  of  cast  iron  pipe  in  the  existing 
distribiiticm  i^ystem;  number  of  sendee  taps  and  meters  in  use; 
population  and  water  consumption  statistics. 

He  should  also  have  before  him  the  results  of  tests  made  on  exist- 
ing hydrants,  showing  the  pressures  which  obtain  in  various  parts 
of  the  community  on  the  date  of  the  design,  under  both  fire  and 
ordinaiy  domestic  service  conditions,  and  ho  ;  hnuld  possess  a  general 
familial  ity  with  the  density  and  character  of  the  dwellings  in  differ- 
ent parts  of  the  city. 

FUTURE  PSmOD  CONSIDERED 

After  having  secured  or  prepared  the  necessary  maps  and  ob- 
tained the  iipcessary  data,  the  engineer  must  consider  and  decide 
upon  the  future  period  for  which  the  contemplated  improvements 
are  to  serve  without  duphcation  or  enlargement.  This  perioU  will 
bear  no  relation  to  the  useful  Ufe  of  cast  iron  pipe,  which  depends 
largely  on  the  service  for  whksh  it  is  used  and  may  exceed  a  hun- 
dred years.  It  would  manifestly  be  impossible  to  predict  the  amount 
or  direction  of  a  city's  growth  for  so  long  a  period  as  a  hundred  years 
with  any  degree  of  certainty.  It  is  possible,  however,  to  predict 
with  sufficient  accuracy,  both  the  extent  and  disbibution  of  popu- 
lation growth,  upon  which  the  future  demand  for  water  will  in 
great  measure  depend,  for  a  period  of  twenty  to  thirty  ywn  to 
come. 
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The  reasons  for  predicating  estimates  on  results  which  are  eXr 
pected  to  obtain  so  far  in  the  future  are  not  that  one  can  undertake 
to  forecast  thf>  future  with  mathematical  exactness  even  for  this 
limited  period,  but  rather  bccauf?e  it  is  the  safest  and  most  rational 
way  in  which  to  make  reasonable  provision  for  future  needs. 

Failure  tu  make  sucli  piuvision  frequently  results  m  a  liigh  capi- 
tal investment  in  mains.  It  is  cheaper  to  lay  a  main  which  is  too 
large  for  pr^ent  needs  than  to  lay  one  which  must  be  Teinforced 
within  a  few  years.  To  show  the  expense  which  a  company  or 
city  inCQis  by  pursuing  such  a  policy.  Table  No.  1  is  presented,  which 
shows  the  comparative  cost  of  different  pipe  siaes  to  give  the  same 
service. 

The  costs  given  in  the  table  do  not  and,  of  courae,  can  not  take 
into  consideration  tho  rhnnitjf^  to  improved  streets,  and  the  addi- 
tional cost  of  maintaimng  them,  which  results  from  continual  tear- 
ing up,  nor  can  they  take  into  account  the  inconvenience,  annoy- 
ance and  the  disturlmnce  of  traffic  which  results  from  repeated 
removal  of  the  street  surface.  They  further  do  not  include  the 
additional  cost  of  repairs  due  tq  the  increased  main  mileage  which 
results  from  duplicaticm  of  .maiie  and  .tiie  increased  liability  of  hav- 
ing to  excavate  for  repaura,  nor  any  consideration  of  the  enhanced 
pumping  costs  ensuing  from  greater  main  leakage  resulting  from 
an  increase  in  the  number  of  pipe  joints.  The  table  clearly  shows 
that  even  where  the  period  of  usefulness  of  the  first  main  laid  is 
eighteen  out  of  twenty-six  years,  the  saving  in  favor  of  two  mains 
in  most  cases  is  not  sufficient  to  offset  the  other  losses  uicurred. 

POPULATION 

Having  determined  upon  the  future  period  to  be  considered,  the 
next  question  to  arise  will  be  the  probable  future  jiopulntion  of  the 
community  to  be  served.  All  estimates  of  future  [wpuiation  are 
based  to  a  greater  or  less  e.vtent  upon  past  growth.  Proper  regard 
must  be  had,  however,  for  special  conditions  which  have  tended 
abnormally  to  accelerate  or  retard  t  he  rate  of  growth  prior  to  the  date 
of  the  design  so  that  proper  allowance  may  be  made  in  the  assumed 
or  computed  future  rate  of  increase.  The  percentage  growth  in 
communities  generally  decreases  as  the  population  increases,  al* 
though  the  total  annual  increase  may  be  greater  in  each  successive 
year.  It  Is  not  always  safe,  therefore,  to  apply  percentages  based 
on  past  growth  to  estimates  of  the  future  growth.  It  has  been 
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the  practice  in  the  office  of  the  author  of  this  paper  not  only  to  baac 

estimates  of  future  growth  upon  the  past  increase  of  population, 
but  to  check  such  estimates  by  comparing;  the  estimated  growth 
durinc:,  sny,  the  next  twenty  years  with  the  past  growth  of  simi- 
larly located  towns  whose  population  twenty  years  ago  was  aivm' 
equal  to  the  present  population  of  the  town  under  consideration. 

Several  methods  of  estimating  future  growth  may  be  used.  They 
may  be  designated  as  follows:  arithmetical  progresrion  method; 
comparative  method;  incremental  inoreafle  method;  geometrical 
progreaaion  method. 

This  method  is  applicable  only  in  raie  cases  and  almost  miifoimly 
produces  estimates  which  are  too  low.  The  me&od,  as  its  name 
implies^  invalves  the  assmnption  that  the  futuie  rate  of  mcrease 
from  year  to  year  wiU  be  constant,  and  the  same  as  has  obtained 
in  the  past,  or  for  some  period  which  may  be  selected  at  the  choice 
of  the  computer. 

Comparative  method 

The  oomparative  method  involvee  the  selection  of  citieSi  similarly 
situated,  whose  population,  say  twenty  years  agp,  was  pracUcaUy 
the  same  as  the  present  population  of  the  town  under  study.  The 
past  growth  of  such  towns  is  then  taken  fairly  to  lepresent  the 
probable  future  growth  of  the  one  in  question. 

Incremental  increase  method 

By  the  incremental  increase  method,  the  population  of  a  town 
by  decades  is  ascertained  aa  far  back  as  records  have  been  kept. 
The  actual  gross  increase  in  population  from  decade  to  decade  is 
determined.  Then  the  incrrri^n  in  the  increase  is  determined,  or  the 
in'^romcnt  of  increase  for  each  decade.  The  actual  increase  as  deter- 
niiued  for  each  decade  is  averaged,  and  also  the  increment  of  increase. 
In  making  the  estimates  of  future  population,  the  population  at  the 
end  of  the  first  future  decade  is  obtained  by  adding  to  the  present 
population  the  average  increase  plus  the  average  increment  per 
decade  thus  found,  and  the  future  population  at  the  end  of  the  second 
decade  by  adding  to  the  estimated  population  at  the  end  of  the 
first  future  decade,  the  avtt»ge  increase,  plus  twice  the  average 
increment,  and  so  on. 
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Geometrical  progreaaion  method 

The  geometrical  progression  method  Involves  the  determination 
of  the  compound  rate  at  which  the  population  of  a  city  has  increased 
in  the  past,  then  applying  this  compound  rate  to  the  present  pop- 
ulation, to  determine  the  future  growth. 

Co7ti}xirison  of  methods 


The  curves  on  Diagram  No.  1  '^rKr  the  results  of  applying 
each  of  the  four  methods  outlined  to  the  population  of  a  typical 


city.  The  i)opulatioii  between  188U  and  1910  as  expressed  by  the 
curve  is  that  returned  by  the  census.  The  populations  from  1910 
to  1930  are  those  eompiited  hy  the  four  methods. 

It  win  be  noted  that  the  Incremental  mcreaae  method  Is  about  a 
mean  of  the  several  methods,  and  ^Eperience  has  shown  that  it  fre- 
quently falls  In  this  way  in  towns  of  normal  growth.  No  single 
method,  however,  is  applicable  to  all  conditions  and  judgment  must 
be  escercised  in  estimating  future  population. 

DISTRIBUTION  OF  POPULATION 

The  preceding  methods  are  those  commonly  employed  in  esti- 
mating the  future  population  of  the  community  as  a  whole,  but  it 
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is  desirable  to  subdivide  the  total  population  by  districts  in  order 
that  the  size  of  the  pipe  intended  to  supply  individual  localities 
may  be  proportioned  intelligently. 

Wheren'-  thf  rornmereiai  and  manufacturing  use  of  watri  and  the 
water  required  iov  tin  service  we  practically  indepencient  of  the 
distribution  of  population,  the  domestic  and  public  demand  for 
water  follows  the  distribution  of  population  very  closely  and,  thei-e- 
fore,  a  study  of  the  distribution  of  population  enables  one  to  make 
a  reasonably  int^gent  estimate  of  the  probable  local  demands  for 
water  for  the  last  two  purposes  named.  After  the  loeal  demand  for 
water  required  for  domestic  and  public  uses  has  been  determined 
tbroug;h  the  study  of  population  distribution,  the  water  required 
for  manufacturing,  commercial  and  fire  purposes  in  the  sub-divisions 
used  for  localizing  the  domestic  and  public  supply  may  be  added 
from  knowledge  nf  the  specific  n«e  of  water  for  commercial, 
mamifaoturing  and  tire  purposes  in  those  districts. 

A  distribution  system  to  be  economically  built  must  be  designed 
to  meet  the  conditions  of  some  future  year.  In  this  year  the  dis- 
tribution of  population  may,  and  usually  will,  be  quite  different 
from  the  distribution  on  the  date  of  design.  On  the  date  of  design 
some  districts  may  be  fully  buHt  up,  and  it  ^uld  obvioudy  be 
erroneous  to  assume  that  the  future  domestic  and  public  water  re- 
quirementB  in  such  districts  will  increase  in  the  same  proportion  as 
for  growing  districts,  or  as  for  the  eity  as  a  whole.  It  is  possible, 
however,  for  the  designer  to  establish  a  reasonable  figure  representing 
the  probable  density  of  population  in  any  section  in  the  city  con- 
sidered. He  may  then  in  apportioninii:  the  total  future  population 
by  districts  avoid  exceeding  this  figure  in  any  built  up  district,  and 
by  the  exercise  of  a  little  judgment  and  with  a  knowledge  of  the 
local  conditions,  apportion  tlie  balance  of  the  total  growth  to  the 
more  sparsely  settled  districts  and  thus  obtaui  a  fairly  accurate 
future  distribution  of  population,  and  hence  of  domestic  and  public 
water  consumption. 

Subdiviskn  by  wards  is  convenient  for  the  purpose  of  apportion- 
ing local  consumption  in  differ^t  districts  and  may  be  made  with- 
out difficulty  as  the  ward  populations  are  usually  given  in  the  census 
returns. 

Where  ward  boundaries  include  large  areas,  a  further  subdivision 

may  be  made,  if  desired,  ])y  estimating  the  population  by  registra- 
tion districts.   Knowing  the  total  registration  in  a  given  city  or 
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ward  in  a  given  year,  and  the  populntioii  hi  the  same  year,  a  ratio 
may  be  established  between  the  population  and  the  number  of 
registered  voters.  By  applying  this  ratio  to  the  number  of  regia- 
tered  voters  in  a  given  registration  district,  its  population  may  l>e 
closely  approximated.  This  refinement,  however,  is  not  usually 
neoesBary. 

CONSUllEBS 

Having  decided  upon  the  probable  rate  of  growth  and  distribu- 
tion of  future  population  in  the  territory  to  be  suppfied,  it  will  be 
neoeasary  before  proceeding  with  estimates  of  domestic  and  public 
water  consumption  to  determine  the  future  population  which  will 
probably  require  to  hp  «orvod  with  water.  The  percentage  of  the 
total  population  u<  tually  crmnected  with  the  public  supply  spldonii 
exceeds  90  to  95  i)cr  cent,  and  may  l»e  much  less  than  this,  deiX3U(.l- 
inp;  upon  local  conditions  and  upon  the  individual  characteristics 
oi  the  community.  The  desirabilitj'  of  basing  estimates  of  future 
domestic  consumption  upon  the  probable  number  of  water  con" 
sumers,  rather  than  upon  the  probable  total  population  is,  therefore, 
apparent. 

With  new  instaUataons  there  is  usually  a  period  of  rapid  growth 
extending  over  several  years  in  which  the  per  cent  which  the  num- 
ber of  consumers  bear  to  the  total  population  increases  rapidly  from 
sero  to  a  comparatively  large  figure.  Following  this  development 

period  it  is  not  uncommon  for  the  per  cent  of  consumers  to  increase 
at  a  gradually  retarded  rate  until  90  to  95  per  cent  are  connected 

with  the  mnins. 

In  dcsignmg  extensions  to  existing  systems  it  UBuallj'  is  possible 
to  aacertain  the  numl>cr  of  consumers  in  present  and  past  years, 
to  establish  the  ratio  between  the  number  of  these  consumers  and 
the  total  population,  and  from  a  study  of  the  past  in  the  light  of 
knowledge  local  conditions  to  forecast  with  sufficient  accuracy 
the  probable  future  relation  between  consumers  and  population. 
Witii  this  relation  fixed  the  number  of  future  consumers  may  be 
estimated  from  the  previously  estimated  future  population. 

The  number  of  actual  consumers  in  any  past  year  usually  may 
be  estimated  most  satisfactorily  by  ascertain inp^  the  number  of 
.service  tape,  or  first  connections,  carried  on  the  booLs  of  a  company, 
and  applying  to  this  number  n  frtctor  representing  the  average  pop- 
ulation per  tap  or  per  house  in  the  community  considered.   In  small 
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dtiee  and  in  suburban  communities  this  faetor  will  usoaUy  be  in 
the  neighborhood  of  5,  though  it  may  in  rare  instances  be  as  low  as 
3,  and  In  citicB  krgc  enough  to  contain  many  apartment  or  tene- 
ment houses  will  be  much  greater. 

The  ratio  between  total  population  and  the  number  of  registered 
voters  may  sometimes  be  useful  m  determining  the  piopcr  factor 
to  use  in  a  given  connnunity  where  moat  of  the  houses  are  occu- 
pied by  not  more  than  one  £amily,  while  in  the  larger  cities  the 
establishment  of  the  ratio  will  not  be  so  important  since  in  these 
the  number  of  consumers  will  usually  comprise  a  very  large  per- 
centage of  the  population,  and  may  be  estimated  directly. 

In  designing  entirely  new  systems,  the  designer  will  be  obliged 
to  assomn  the  probable  per  cent  of  the  total  population  which  will 
be  served  in  future  years,  though  he  may  be  guided  in  forming  this 
judgment  by  his  knowledge  of  lornl  conditions  and  by  the  values 
known  to  obtain  in  ( ommunities  and  under  conditions  similar  to 
those  which  he  has  under  consideration. 

WATER  CONSUMPTION 

The  next  important  element  affecting  the  design  of  a  distribution 
system  is  the  avcrnpc  or  normal  quantity  of  water  required  to  be 
delivered  therethrougli,  and  the  fluctuations  or  variations  from  the 
normal  wliich  may  be  anticipated  from  various  causes.  For  the 
sake  of  clearues.Sj  we  wiii  lirst  discuss  the  average  or  normal  demands 
and  then  the  fluctuations  which  may  occur. 

Averaife  or  Namdl  CcrnimpUon  <jf  Wattr 

The  normal  water  consumption  may  be  divided  into  lour  com- 
ponents: 

a.  Domestic  consumption. 

b.  Water  required  for  numieipal  and  public  purposes,  including 
fire  service. 

0.  Industrial  and  eommereial  use. 
d.  Water  unaccounted  for. 

The  rdative  importance  of  each  component  varies  widely  with 
the  character  and  sise  of  a  community.  In  small  villages  the  quan- 
tity of  water  required  for  domestic  use,  as  compared  with  the  quan- 
tity which  the  mains  must  deliver  in  time  of  fire,  will  be  so  small 
as  to  be  almost  neglible.  In  lai^ge  cities,  the  reverse  will  be  true, 
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while  ill  some  places  the  re(iuiremcnls  for  railroad  or  industrial  uses 
may  ^''^Jitly  outweigh  the  ordinary  domestic  and  fire  service  re- 
quirements. These  facts  are  well  illustrated  l:>y  Table  No.  2.  The 
maximum  of  the  several  demands  may  occur  simultaneously,  or 
the  maximam  of  one  or  more  may  coibeide  with  the  mmimum  or 
average  of  one  or  more  of  the  others. 

TABLE  No.  2 


Relation  between  commercial  and  industrial  consumption;  water  consumed 
for  domestic  and  pMic  purposes  and  wasted;  and  masimum  fire 
demands  in  variout  ammttnittes 


rSAB 

TO 
WHICH 
DATA 

AMuai 

comtvmrw 

POPVLATIOV 

utit  or  ofMMiiiimoM  rat  camva 

TOTAI. 

DOMIXTlt  AND 
PCBLIC  PCR- 
P08BS  AND 
WASTB 

COiniBBCtAL 
AND  INDOS- 
VMAt. 

DCIfAirD 
PUEUAN'S 

MtNIMlTM 

QaUona 
daily 

Percent 
of  total 

GalloDs 
daily 

Percent 
of(o«al 

Gsilona 
daUy 

Percent 
<ilto«al 

<1) 

(4) 



CA) 

<•} 

(7) 

(« 

(ft) 

(10) 

100ft 

East  Green- 

'      wich,  R.  I. 

3,750 

68.6 

30.4 

44.3 

38.2 

56.7 

384.0 

550.0 

1906 

Fa  t  c  h  o  g  u  e, 

/ 

L.  I  

3,800 

112.0 

43.0 

38.4 

do.o 

61.6 

384  .0  3^.8 

1009 

Rochester  and 

Lake  Onta- 

r  i  0  Water 

Company. . 

7,100 

4X.2 

113.4 

27.0 

306.8 

73.0 

253.0 

60.2 

1018 

Woodhaven^ 

1 

L.  I  

30,000 

G6  5 

57  9 

S7.1 

8.6 

12.9 

120.0 

180.4 

191! 

Jam:iif!\,  Jj.  T. 

42,D(X) 

9.")  9 

88.8 

92.6 

7.1 

7  4 

103  0 

107.4 

1908 

Boston,  Muss' 

043,810 

153.0 

125.3 

81.9 

27. 7« 

18,1 

35  S 

1 

23.4 

I  Journal  Xcw  England  WcUer  Works  Association,  Vol.  27,  No.  1,  p.  102. 
*  Meter  only. 


Domestic  Conaumption 

The  quantity  of  water  required  for  domestic  purposes  is  a  function 
of  the  number  of  consumers,  althou|^  very  marked  differences  are 
observable  in  dtffer^t  communities  in  the  actual  r  r  nsumption  of 
water  per  consumer  for  domestic  purpoeeSi  which,  alter  making  all 
due  allowance  for  the  presence  or  absence  of  meters,  are  indicative 
of  marked  characteristic  demands  in  the  individual  community  for 
the  legitimate  use  of  water  for  domestic  purposes. 

Table  No.  3  gives  in  column  5,  the  domestic  consumption  of  water 
per  consumer  per  day  in  various  places.   The  figures  as  given  have 
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TABLE  No.  3 

Daia  relating  to  consumption  oftoaterfor  domestic  atid  piU>lic  purpose.* 


<l) 


MaasachusettB: 

Metropolitan  Water 
triet  of  Boston  

Brockton'  

Brooklme  

Chelsea  

ESverett  

Pall  River  

Lawrence.  

Maiden  

Qttiiiey  

Revere  

Somerville  

Swampeoott  

Waiertomi  

Worcester  

Rhode  Islatul : 

East  Greenwich  

Woonsocket  

Gameetieut: 

Hartford*  

New  York : 

Canandaigua  

Eindra  

Geneva  , 

Patrhn;fUe.  

Syracuse*  

Yonltera  


Dis- 


TOTAL 
CKNSUS  OF 

ISIO 


NUIfBBBOr 

DOMESTIC 
BEBVICU 


1,022,23(> 
56,878 

27,702 
32,452 
83,484 

119,295 
85,8921 
44,4S4{ 
32,642 
IS,  21 9; 
17,236| 
6,204, 
12,8751 

M6,9fi6 

3,420, 
38,125 

96,915 

7,217 
37,176 

«14,000 
3,824 
137,249^ 
79,803 


0} 


BRTIUATEO 
NUMBER  or 


(4) 


iS3799 


13937 
395 


37994 


938 
26234 

2871 
11399 

3716 

3420 


2124 

2481 


New  Jersey: 

34,371 

3545 

24,426 

Pennsylvania 

64,188 

P^DoqrlTMiia  Water  Co. . . . 

2000 

>  Report  of  Water  ISoard,  1901. 

>  Journal  of  N.  E.  W.  W.  Aas'n.,  March,  1913. 

'  Stipcrintcndcnts'  Estimate. 
*  Local  Estimate. 


CON8DMP- 

TtOS 

OAILT  PER 


m 


33.0 

15.5 

26.1 
33.1 

17.0 
17.6 
26.6 
36.6 
25  6 
34.7 
16.7 
44.0 

30.4 


30.0 


niBE  CON- 
POBUC 

DAfAvna 

CAHtA 


7.11* 
3.00 
13.05 


12.79 
5.00 


5.57 
5.00 

12.25 


12107 

19.6 

12500 

20.0 

3824 

43.0 

31.0 

18.00 

>20.0 

5.00 

18300 

58.5 

2.00 

35.0 

30.0 

5.00 

10000 

21.4 

Google 
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TABLE  No.  S-Omiliaasd 


luja  ov  PLAca  ob  cokpamt 

TOTAL 
POPVLAnON 

emKun  or 
1*10 

RVMBBB  or 

(3) 

NUMBER  or 

COM  6 1*  M  K  Hft 
lfSA8URlei> 

74) 

coNsrijp- 

TION 

OAttY  rBB 

CONBCUKB 

FUB*  COM- 

PV  nPO»E9. 
OA  l.UONR 
DAILT  PBK 
CAPITA 

(1) 

(2) 

Pennsylvaina— CSimttttiMro 

-  , 

Pittsburgh  

533,905 

390 

1950 

35.0 

ViriTtitv  of  rittsburph  

4801 

24005 

23.0 

Six  Other  Places  in  Vicinity 

17999 

jMi  in 

Ohio: 

mm 

8345 

56.8 

7.00 

Illinotg: 

744 

52.0 

LcNitfliiiift: 

330,078 

35.0 

been  obtained  from  different  sourceB  and  largely  from  the  Report 
of  the  Gommittee  on  Water  Conaunption  of  the  New  England  Water 

Works  AssOGiation  as  published  in  the  Journal  of  that  Afisoeiation 
for  March,  1913.  It  is  seen  from  the  table  that  the  per  consumer  con- 
sumption of  water  for  domestic  purpoeee  in  the  places  listed  varies 

between  15.5  gallons  and  58.5  gallons,  or  by  about  360  per  cent. 
It  is  important  thnt  a  designer  bear  this  fact  in  mind  and  not  at- 
tempt to  force  town  A  to  struggle  along  on  20  gallons  per  capita 
for  domestic  consumption  because  town  B,  a  thousand  miles  away, 
is  able  to  do  so. 

Water  Required  Jor  Municipal  and  Public  Purposes 

The  water  required  for  free  public  purpoees  is  also  given  on  the 
preceding  table  and  varies  between  2  and  18  gallons  daily  per  capita. 
Probably  an  average  allowance  of  10  gallons  daily  per  capita  will 

be  safe  in  providing  for  a  new  system  of  mains  or  for  reinforcements 
to  an  existing  pystem.  Although  the  quantity  of  water  required 
for  these  purposes  is  more  properly  a  function  of  the  total  popula- 
tion in  the  territory  suppUed  than  of  the  number  of  water  con- 
simiers  in  that  territoiy,  in  most  instances  no  serious  error  will  be 
introduced  by  estimating  it  on  the  basis  of  the  number  of  gallons 
daily  required  per  consumer. 
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The  water  consumed  for  fire  purposes  is  included  in  the  amounts 
given  for  free  public  purpose?,  hut  to  consider  the  requirements 
for  fixe  tightinp;  a  percentage  of  total  consumption,  or  in  gallons 
per  capita  or  per  consumer  is  grossly  misleading  for  the  reason  that 
this  fire  service  comes  as  a  peak  load,  at  long  intervals  and 
lasting  for  but  short  periods.  When  these  peak  loads  occur,  the 
demandB  for  fire  service  may  and  do,  in  small  communities,  repre> 
sent  a  quantity  often  as  great,  or  greater  tiian,  the  total  average 
daily  demand  for  water,  so  that  speeial  eetimatee  must  he  made 
for  the  purpoae  of  detemuning  the  maxiTnum  fire  draft  under  given 
conditions  in  order  properly  to  design  the  distribution  system. 
Sueh  estimates  fnl!  in  the  category  of  fluctuations  rather  than  aver- 
age demand,  and  will  be  estimated  separately. 

Induabrial  and  Commercial  Uae 

So  far  as  the  industrial  and  commercial  consumption  is  con- 
oemed,  the  ratio  of  the  demand  for  this  purpoee  to  the  total  demand 
varies  so  ladioaUy  in  different  places,  depending  upon  the  extent 
of  the  cQTrnnerdal  and  industrial  interests,  that  it  is  not  possible 
to  give  figures  representing  a  proper  allowance  for  it.  It  is  neces- 
sary, in  each  individual  instance,  to  determine  the  amount  of  water 
at  present  used  for  siieh  purposes.  This  is  one  of  the  unknown 
factors  that  can  be  ascertamcd  only  by  a  local  survey.  The  range 
of  consumption  for  industrial  and  commercial  purposes  is  from  zero 
in  suburban  residential  districts  to  80  or  100  gallons  per  capita  in 
large  manufacturing  centers  where  the  processes  employed  create 
a  heavy  demand  for  water.  Even  t^ter  the  present  quantity  of 
water  used  for  industrial  and  commercial  purposes  has  been  ascer- 
tained by  surv^  there  will  remain  the  difficulty  of  f oiecaating  what 
this  quantity  will  be  in  the  future  as  the  growth  in  these  requirements 
frequently  bears  a  rather  indefinite  relation  to  the  growth  of  popu- 
lation. It  may  sometimes  be  desirable,  eqiecially  in  the  case  of  rail- 
roads and  of  very  large  industrial  concerns,  to  make  individual  fore- 
casts of  their  future  needs,  basing  the  judgment  upon  knowledge  of 
local  conditions,  inquiries  made  of  the  owners  or  officers  of  the  va- 
rious companies,  etc.  In  many  instances,  however,  it  wiii  be  safe 
to  assume  that  the  growth  in  the  requirements  of  existing  industrial 
and  commercial  concerns  will  increase  in  the  same  ratio  as  the  pop- 
ulation. 
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In  whatever  way  the  fnturo  needs  of  these  existing  concerns  is 
estimated,  some  atiditionai  allowance  should  be  made  for  plants 
which  are  not  extant  at  the  date  of  the  design. 

In  some  instances  it  may  be  necessary  to  take  account  of  the 
manner  in  which  the  daily  railroad,  industiial  and  commercial  use 
of  water  is  distributed  over  the  twenty-four  hours.  If  an  indus- 
trisl  plant  using  500,000  gallons  of  water  per  day  operates  only 
twdye  hours  out  of  the  twenty-four,  its  effective  consumption,  so 
far  as  the  required  main  oarrying  eapadty  is  concerned,  will  be  at 
the  rate  of  1,000,000  gsllons  per  day.  As  was  the  esse  with  the  fire 
service  flows,  howevw,  these  estimates  fall  in  the  category  of  fluc- 
tuations rather  than  of  average  demand  and  should  be  estimated 
separately. . 

Water  Unaccuunted  /or 

The  water  unaccounted  for  includes  that  wasted.  The  water 
wasted  varies  materiaUy  in  different  oommunities,  probably,  in 
general,  between  the  limits  of  20  p^  cent  and  40  per  cent  of  the 
total  wat«r  supplied.  The  water  unaccounted  for  and  wasted  may 
be  divided  into: 

Uetend  Supplies  VnmtUred  Supplieg 

1.  That  unaccounted  for  through  |  1.  That  unaccounted  for  through 
measurement  by  plunger  dis-  measurement  by  jilimgor  dis- 
placement of  pumps  where  no  placement  of  pumps  where  no 
alknnuwe  is  made  for  slip.  allowance  ia  made  for  slip. 

2.  That  lost  through  leaky  mains  2.  That  lost  through  leaky  mains 
and  services.  and  services. 

3.  That   unaccounted  for  through     3.   That    ln»t    through  defective 

undcr-registration  of  meters.       |       plumbiug  uad  boutie  piping. 


The  pump  slippage  is  a  variable  quantity,  varying  from  3  per 
cent  in  the  best  tjrpe  of  pumps  which  are  well  maintained,  to  65  per 
cent  In  pumping  engines  which  are  not  properly  caied  for.  It  is 
exceedingly  common  to  find  a  slippage  of  10  to  20  per  cent  in  the 

ordinary  pumping  station. 

The  loss  of  water  through  mains  and  services  depends  upon  the 
care  and  skill  with  which  the  distribution  system  was  installed,  the 
amount  of  attention  which  is  given  to  the  maintenance  of  the  dis- 
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Iribution  system,  and  upon  the  relation  of  main  mileage  to  the  total 
consumption.  In  general,  it  may  be  said  to  vaiy  between  15  per 
cent  and  30  per  cent  of  the  total  consumption. 

Table  No.  4  give^?  the  results  of  leakage  tests  on  carefully 
laid  east  iron  pipe  from  4  inches  to  36  inches  in  dinmeter.  It  indi- 
cates tli.it  an  average  mam  leakage  of  iOO  gallons  per  mile  per  inch 
of  diameter  may  be  expected  even  in  new  and  unusually  well  con- 
structecl  systems.    In  a  system  eontaiuiug  100  uiileH  of  pipe  averag- 

TABLBlfo.4 


Rt«vlla  of  leakoffB  tetto  m  aui  innt  pipe 


1 

rREMTTIIE 

8ISK  or 

Of  nn 

KCUDKR 

GALLONS 

UlfOKH 

crrr 

1  or  TX9n 

DAII.T  PKR 

IMCHn 

1  VABB 

MII.E  PER 

WAB  MAOB 

INCH  or 

POUMW 

w 

W 

m 

(4) 

W 

m 

Akron,  Ohio 

4 

717 

1 

28 

60  to  162 

Reported  by  E.  G.  Brad- 

6 

31,066 

34 

66 

66  to  152 

bury,  Engineering  Record, 

8 

6,882 

6 

42 

66  to  152 

Volume  65,  page  432 

10 

5,123 

5 

81 

66  to  152 

12 

9,704 

8 

102 

06  to  152 

IG 

8,792 

11 

135 

66  to  152 

HO 

10 

69 

66  to  152 

24 

3,358 

3 

69 

66  to  152 

30 

14,445 

8 

82 

66  to  153 

Total  or  Average 

88,476 

86 

83.4 

66  to  152 

Columbus,  Ohio 

36 

16,940 

3 

422 

110 

Reported  by  J.  H,  Gregory, 

Engineering  Nem,  Volume 

72,  iM«e725 

1 

ing  8  inches  in  diameter  this  would  mean  a  niiiiiuium  leakage  from 
mains  alone  of  80,000  gallons  daily,  or  possibly  5  per  cent  of  the  total 
consumption.  In  the  average  system  it  will  be  considerably  more 
than  this. 

Table  No.  5  faiily  illuBtrates  the  water  unaccounted  for  in  cities 
lumng  metered  supplies. 

An  allowance  of  from  3  to  6  per  cent  should  be  made  for  under 
registration  of  meters.  a 
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TABLE  No.  5 

Wder  unaccounUd /or  in  cilies  with  metered  supplies 


\     WATBB  UMAOCOONrKD  I^B 


CITX 

MWBBBU 

—  

ncBcaiiT 

 . 

j'l  n  ii  A  r  FEB 

Mii.E  OF  rm 

(1) 

(3) 

(4) 

(a) 

100 

r>3  0 

90 

6,200 

06 

TO 

21.5 

10,000 

Hamabarg,  Pa  

75^ 

Aa  A 

21.0 

(b) 

99 

39.0 

(b) 

87 

20  0 

(a) 

97 

(a) 

95 

/O.U 

North  AttMboro,  Ma4S  

(») 

100 

55.0 

oc 

30.0 

100 

30.8 

11,200 

(a) 

94 

47.0 

100 

41  5 

3,460 

(a) 

97 

55.0 

87 

23.0 

4,370 

94 

40.5 

20,800 

Y<mken,  N.  Y  

lOD 

45.7 

28,340 

(a)  Data  obtained  from  i  able  No.  11,  p.  136,  Journal  New  England  Water 
Work*  Anodatioih  1907.  Paper  by  W.  8.  Johnaon. 

0I>}  Data  obtainetl  from  Report  of  Mr.  James  H.  Fuertes  to  Merehaata 
AMoeiatioD,  New  York,  1006. 


Aliowanees  for  the  probable  quantity  of  water  which  will  be  un- 
accounted for  or  wasted  in  future  years  may  usually  be  estimated 
most  conveniently  as  a  oertain  number  of  gaUons  per  capita  or  per 
consumer,  the  number  being  based  upon  present  values  where  as- 
certainable with  due  regard  for  steps  which  may  be  taken  to  reduce 
existing  leakage  and  waste.  The  reasonableness  of  the  assump- 
tions thus  made  should  always  be  checked  by  calculating  what 
they  represent  in  per  cent  of  total  consumption  and  per  mile  of  pipe. 

Mj^ect  of  Meiers  in  Redwing  Waaie 

The  possible  reduction  of  losses  due  to  defective  idumbing  and 
to  other  housdidd  waste  by  the  introduction  of  meters  depends 
upon  the  care  and  system  with  which  house-to-house  inflections 
have  been  made  prior  to  the  introduction  of  meters,  as  weU  as  upon 
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the  general  condition  ol  plumbmg  which 

sections,  upon  the  hahits  of  the  people,  and  in  a  measoie  upon  eli- 
matic  conditions. 

It  18  not  possible  to  give  a  spedfie  statement  of  the  saving  which 
may  be  effected  by  meters  in  a  particular  community  without  a 
deliberate  local  study.  As  a  general  indication  of  the  effect  of  the 


OlAaKMt  NO.  a 

AveMA9£  e Freer 

or  THC 

use  or  Mcrt^s 
CONiy/^rriofi  or  ufATCff 

CSO| — 

100  4- 

_  ■ 

1 

V  1 

o  — 

\ 

s 

1 

1  ' 

'9               90              40  « 

muKOit  or  MWKts  t 

introduction  of  tiiet^rs,  however,  Diagram  No.  2,  taken  from  Mr.  John 
R.  Freeman  s  Report  oil  New  York's  Water  Supply  is  presented. 

It  is  dangerous  to  be  too  hopeful  about  the  prevention  of  waste, 
for,  with  these  hopes  unfulfilled  end  an  insufficient  distribution  sys- 
tem, pressures  will  be  reduced  below  the  point  required  for  satis- 
factory  service. 

While  the  g^eral  introduction  of  domestic  meters  will  usually 
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result  In  eortailing  booflebold  waste,  it  is  inexcusftble  to  place  too 

much  reliance  upon  this  expedient  while  local  sentiment  Is  against 
the  domestic  meter,  and  it  is  poor  polity  to  provide  an  insufficient 
distribution  system  while  discussing  what  ought  to  be  done  to  edu- 
cate the  public  to  a  greater  economy  in  the  use  of  water. 

In  providing  for  the  health,  comfort,  convenience  and  future 
prosperity  of  a  community,  the  engineer  must  be  governed  by 
practical  considerations;  by  what  the  public  will  do  and  not  by 
the  theory  of  what  they  ought  to  do;  by  the  efficiency  ordinarily 
attained  in  municipal  departments  and  not  that  which  should  be 
attained.  From  the  operating  and  eemomlc  viewpomt,  waste  should 
be  fought  and  fouj^t  hard.  Its  restrietbn  saves  capital  outlay  for 
eolaiised  mains,  pumps,  filters  and  feservolm.  It  saves  operating 
costs  for  fuel,  coagulants,  supplxes  and  labor.  A  standard  of  reason* 
able  consumption  should  be  set  an  ]  its  attainment  constantly 
aspired  to.  From  the  viewpoint  of  future  requirements,  how- 
ever, sufficient  main  capacity  must  be  pro-vidcd  so  that,  under 
normal  conditions,  with  things  and  men  as  we  find  them,  no  one 
shall  suffer  by  reason  of  his  neicrhbor's  waste  or  the  inefficiency  of 
municipal  departments.  It  is  well  to  estimate  upon  the  proper, 
theoretical,  economical  per  capita  consumption  as  a  minimum,  and 
to  estinaate  the  future  consumption  as  a  reasonably  conservative 
mftTtmntn  Nothing  will  be  lost  by  this,  so  far  as  the  distribution 
system  is  concerned,  for  the  reason  that  it  means  only  that  the 
mains  will  have  a  life  of  a  few  years  more  before  rqilacemoits  or 
reinforcements  are  required,  and  figured  on  this  baas,  it  matt^ 
ver>'  little  so  far  as  the  financial  return  is  concerned  whether  the 
pipes  as  laid  are  estimated  to  be  large  enough  for  twenty  or  for 
twenty-five  years. 

Effect  qf  SewerB  upon  CmmmpHan 

The  presence  or  absence  of  sewers  will  exert  a  material  mtiuenc© 
upon  the  average  quantity  of  water  consumed. 

Table  No.  6  which  was  obtained  from  the  report  of  the  Com- 
mittee on  Water  Consumption  previously  r^erred  to,  gives  the 
average  consumption  of  water  In  three  Massachusetts  cities  before 
and  after  tiie  introduction  of  a  fairly  complete  system  of  sewers. 
As  in  the  case  of  the  introduction  of  meters,  it  is  not  possible  to  give 
exact  figures  representing  the  probable  changes  in  the  use  of  water 
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TABLE  No.  « 

Avtmge  consumjitiint  of  water  in  three  Massachmclta  cities  before  md  afUt 

the  introiiuclion  of  a  fairly  cotnplctc  system  of  sewert 

GolloDB  per  person  per  day 

m] 
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Marlborough. 

N'ewton . 

Waltham  1  37 


H  »J  I 

^  *  a  , 

1^  •<  o 
m 

M  9  X  ' 

u  B  H 


I 


13|  17!  20i  2l{  21  24  2^  26  {  30{  30  35 
28  31  ai!  33j  31  38  40   43   !  501  52  60 
^1  36|  39|  33^  31  32!  33i  40 


36  40 
32  33) 


47i  53  61 


4 

7 

s 

9 

M 

34!  37 

37 

381 

38 

35 

37 

65 

63 

60 

5?; 

63 

62 

63 

59 

71 

1  n 

88 

90 

88 

which  will  result  from  the  introduction  of  sewers  in  a  specific  place, 
but  the  table  illustratee,  in  a  general  way,  that  where  a  system 
is  being  designed  for  a  town  without  sewers,  liberal  allowance  should 
be  made  for  the  subsequent  introduction  of  sewers. 

Variaiions  in  Aixrage  Per  Capita  Consumption 

The  total  consumption  of  water  in  citiee  and  towns  varies  between 
wide  limits,  as  is  indicated  by  Table  No.  7  and  it  is  necessaiy  for  the 
engineer  in  designing  a  system  of  distribution  to  study  the  local 
and  chaiacteristie  uses. 

TABLB  No.  7 


Total  cotmmpHon  ofwOerin  variom  ntet&rtd  and  unmttered  ettie*  in  <Ae  tatUm 

United  State* 


OITT 

POPUIJkTIO» 

D  All  T 
CONSCUFTION 

comuKPnojc 

«) 

(3) 

(3) 

(4> 

Connecticut: 

112,144 

22,428,800 

200 

126,582 

8,640,000 

68 

28.228 

2,822,800 

100 

Ul,i»15 

21,287,250 

150 

20,000 

3,104,947 

1.^ 

28,106 

4,215,900 

150 

80,289 

7,282,213 

91 
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TABLE  No.  7— Contiauod 


(1) 


New  York; 

Albany  

Auburn  

Binghamtoii  

Brooklyn  

Buffalo  

£lmira  

Itfaaea  

Kingston  

Middletown  

Newburgh.  

New  York  (Maalutttaa). 

Oswego  

Poughkeepaie  

Rochester.  

SdMneotady.  

Syracuse  

Troy  

Yonkers  

New  Jersey: 

Atlantio  City  

Camden  

Elizabeth  

Jersey  City  

Newark  

Passaic  

Plain  field  

Trenton  

Pettntt/Umfna: 

Allei^Miy  

Altoona  

Bradford  

Erie  

Johnfltown  

Lancaster  

Norristown  

Philadelphia  

Pittsburgh  

Reading  

York  


DAILY 

DAIt.T 

COKSt  >!PT1()>I 

-  -- 

CONSUUPTION 

PBR  CAFITA 



(»> 

102,344 

22,486,000 

220 

36,071 

6,542,189 

182 

51,300 

7,242,288 

140 

1,786,327 

1n7,'f)0  000 

91 

446,889 

i;iN,HR),t)0O 

309 

37,tk>4 

4,970,000 

132 

1«,Q00 

2,000,000 

133 

26,354 

6,9M,821 

208 

15,570 

28,733 

4,128,931 

144 

2,487,962 

303,000,000 

104 

23.747 

4,650,064 

196 

29,203 

2,715,879 

93 

235,968 

22,180,992 

94 

86.306 

10,615,515 

123 

146,480 

17,677,600 

120 

77.38? 

21,000,000 

271 

90,156 

8,679,915 

98 

^,098 

12,785,000 

246 

100,581 

12,572,625 

125 

80,272 

13,161,608 

164 

i  287,709 

44,882,607 

156 

I  379,211 

38,870,523 

102 

63,542 

4,575,024 

72 

22,231 

3,44n.noo 

150 

104,451 

20,000,000j 

191^ 

140,200 

35,134,120 

351 

J  $5,rm 

5,200,000 

94 

17,000 

2,000,000 

117 

71,004 

11,050,537 

153 

82,705 

10,032,800 

180 

49,101 

5,900,000 

120 

1  20,697 

2,375,760 

80 

l,631,<jo6 

290,500,000 

178 

385,100 

84,991,570 

221 

101,628 

13,923,036 

138 

1  18,318 

3,160,000 

08 
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Even  m  places  where  a  laiige  percent  of  the  servioes  are  metered, 
the  variation  in  per  eapilia  oonsumption  is  very  great.  Thia  is  in* 
dieated  fay  Table  No.  8.  It  will  be  noted  that  with  a  sin- 
gle exception,  none  of  the  towns  listed  in  this  table,  has  less  than  70 

per  cent  of  the  services  metered,  yet  the  gross  per  capita  consump- 
tion varies  between  38  and  128.  The  table  is  presented  to  accen- 


VoriaHcm  in  total  p§r  capita  consumption  of  water  in  plwtt  hafing  a  lafpe 

percentage  of  metered  eentieee 


'        PER  CENT 

TOTAL 

QAixom 

"                                          •  -  — ■ — — 

(21 

70 

138 

100 

65 

100 

95 

70 

46 

90 

38 

04 

100 

85 

71 

Co^'inp:tnn,  Kentucky  

100 

51 

91 

3o 

& 

122 

98 

68 

96 

58 

100 

40 

90 

105 

100 

66 

88 

58 

96 

78 

54 

72 

90 

68 

Rochester  and  T>ake  Ontario  Water  Company  

100 

04 

98 

50 

100 

96 

tuate  the  caution  which  must  be  observed  in  making  reasonable 
allowance  for  local  ehaiaeteristta  in  estimating  the  probable  re- 
quired consumption  for  a  given  oommunity. 

An  analysis  of  the  distribution  of  consumption  in  individual 
locations  wiU  often  afford  a  reasonable  explanation  for  the  great 
variation  in  per  capita  oonsumption.  It  \^nll  be  found  that  the 
industrial  and  commereial  uses  are  large  in  one  place »  or  that  the 
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rhfirr^cter  of  the  population  in  another  place  is  such  ns  to  exact  a 
liberal  supply  of  water.  In  suburban  places,  large  quantities  of 
water  are  used  for  lawn  sprinkling,  more  than  is  generaUy  appre- 
ciated. 

ProgremDe  Increate  in  Nonmd  Per  Capita  Demand 

The  histoiy  of  neaily  every  American  city  shows  that  the  per 
cHpita  consumption  of  water  increases  as  the  population  increases. 
In  Rochester,  New  York,  where  the  water  department  has  been 

conducted  along  the  best  lines  for  years,  the  per  capita  consumption 
increased  from  60.2  gallons,  in  1879,  to  8G.G  gallons,  in  1907,  while 
during  the  same  period  the  number  of  metered  services  increased 
from  2  per  cent  t^  70  per  cent. 

Notwithstanding  the  efforts  wliich  have  been  made  to  lessen  the 
quantity  of  water  consumed  in  Baltimore,  the  per  capita  consump- 
tion increased  from  72  gallons,  in  1880»  to  120  gallons,  in  1900, 
and  this  is  smaller  than  in  most  of  the  larg^  American  cities. 

The  per  capita  consumption  in  the  city  of  Cleveland,  in  1874, 
was  45*36  gallons  per  day,  with  1.28  per  cent  of  the  connections  in 
ose  metered  and,  in  190S,  with  93.61  per  cent  of  the  connections 
metered,  the  per  capita  consumption  was  100.3  gallons. 

These  examples  may  tend  to  discredit  the  meter  in  the  minds  of 
Inymon.  This  is  not  the  intention.  The  City  of  Cleveland,  while 
illustrating  the  natural  tendency  to  an  increased  per  capita  consump- 
tion also  illustrates  the  economy  which  will  result  from  the  intro- 
duction of  nu  iers.  In  1901  the  per  capita  consumption  had  increased 
to  169.4  gallons,  with  6.12  per  cent  of  ser\nce  connections  metered 
and  the  reduction  from  169  gaUons  per  capita,  represents  the  saving 
which  resulted  from  an  extended  use  of  meters  and  proper  water 
waste  prevention.  Had  the  per  capita  consumption  continued  to 
increase,  as  formerly,  the  present  rate  would  be  over  200  gallons 
per  day. 

That  the  presence  of  meters  does  exert  a  marked  retarding  effect 
upon  the  growth  of  per  capita  consumption  is  clearly  indicated 

by  the  two  accompanying  diagrams,  3  and  4. 

In  planning  the  Boston  Metropolitan  supply,  about  fifteen  years 
ago,  a  very  careful  investigation  was  made  of  the  probable  require- 
ments of  that  city,  by  Mr.  Dexter  Brackett,  now  chief  engineer, 
who,  at  that  time,  had  acquired  a  large  experience  in  water  waste 
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prevention.  Ho  eHtirnated  the  suitable  allowance  for  the  Boston 
Metropoiitau  District,  to  be: 


Capita 

For  domeatic  use   35 

For  trade  and  mechanieal  purpooea   85 

For  public  use   5 

Waste   36 

Total   100 


The  per  capita  consumption  of  water  in  the  Metropolitan  Dis- 
trict has  been  as  high  as  128  gallons  per  day. 

In  March,  1906,  a  careful  investigation  for  the  extension  and 
betterment  of  the  Cincinnati  Water  Works  was  made  by  three 
eminent  engmeers.  After  carefully  considering  the  coriditioiis  in 
Cincinnati  and  other  representative  cities  and  assiimiiig  that  an 
earnest  effort  to  prevent  imnecessary  waste  would  be  made  at  Cin- 
dmiati,  estimatee  of  the  future  lequirements  were  baaed  on  an  avet- 
age  conaumption  of  130  giJlona  per  capita  per  day. 

Hie  Ck>niinia8ion  on  Additional  Water  Supply  for  tbe  Gi^  of 
New  York,  after  reviewing  the  reeulta  of  water  waste  in^eatigationfl 
conducted  by  the  writer,  decided  that  the  greatest  possible  saving 
to  be  effected  by  reducing  the  waste  and  decreaaing  the  extrava- 
gant use  of  water,  would  not  provide  for  more  than  a  few  years  to 
come,  and  based  its  estimates  of  the  future  requirements,  which 
additional  works  would  be  called  upon  In  providei  on  150  gallons 
per  day  for  each  member  of  the  population. 

In  a  recent  estimate  of  the  probable  future  requirements  of  water 
in  Baltimore,  made  preparatory  to  plans  for  a  new  and  additional 
supply,  the  engineers  decided  that  it  waa  not  prudent  to  plan  new 
worioB  on  the  aaaumption  of  a  anudler  per  capita  uae  than  130  gal- 
lona  per  capita  in  1915;  135  ganona  per  capita  in  1020;  145  gallons 
per  capita  in  1080;  150  gallona  per  capita  in  1940. 

In  estimating  probable  fixture  demands  for  water  it  is  advisable 
whore  poaaible  to  ascertain  accurately  the  amount  of  water  which 
has  been  used  in  the  past  in  the  community  under  consideration, 
to  subdivide  the  uses  of  this  water  far  as  poRsible  and,  if  prac- 
ticable, to  fix  upon  the  probable  amount  of  waste.  Then,  having 
detein lined  the  total  waste,  an  estimate  of  waste  which  would  be 
remetlial  ile  with  the  exercise  of  ordinary  care  and  supervision  may  be 
made  and  the  proper  correction  applied.    It  is  also  advisable  to  check 
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the  local  consumption  of  water  with  the  consumption  of  towns  of 
like  population,  location,  environment  and  other  characteristics,  to 
we  whether  the  total  oonBomptioii  in  the  efmunmiity  ocmsidered 
indicates  atanonnaHty. 

fItieftiaCiona  in  Conmmptum 

The  preceding  values  for  per  capita  consumption  are  all  avoragea 

for  the  year,  and  may  bo  exceeded  for  periods  of  considerable  lercrth. 

At  the  outset  of  a  discussion  of  the  fluctuations  in  consumption 
which  are  noticeable  in  all  water  works  systems,  and  must  be  prop- 
erly provided  for,  attention  should  be  called  to  the  fact  that  differ- 
entiation must  be  made  between  the  fluctuations  which  occur  in 
a  metered  and  in  an  unmetered  system.  The  presence  of  meters 
intioduoea  a  marked  leirelling  effect  upon  the  fluctuatJona  which 
occur  from  irarioua  causes  and,  therefore,  their  presence  has  a  de* 
dded  effect  on  the  reduction  of  the  peak  loads  which  must  be  met 
by  a  distribution  eygtsm  in  an  unmetered  city.  The  saving  in  fixed 
inyi^tment  in  distribution  system  due  to  this  levelling  effect  19  not 
generally  appreciated,  but  must  be  borne  in  mind  if  the  best  economy 
is  to  be  obtained  in  the  design. 

It  is  exceedinpl'/  difficult  to  apply  the  fluctuations  whic  h  occur 
in  one  community  to  another  community,  and  as  portable  instru- 
ments, such  as  the  pitometer,  which  are  inexpensive  and  easy  to 
use,  are  available,  .ictual  measurements  of  the  fluctuations  to  be 
met  in  a  given  phice  should  be  made  prior  to  the  re-design  of  a 
distribution  system,  where  the  data  available  are  not  sufficient  for 
the  purposes  at  hand. 

The  daily  consumption  will  frequently  be  considerably  higher  than 
the  average  during  cold  winter  months  due  to  the  opening  of  bibb 
cocks  to  prevent  freezing  in  the  mains  and  service  connections. 
It  will  frequently  be  higher  than  the  average  in  the  summer  due  to 
lawn  and  street  sprinkling  and  to  the  more  liberal  use  of  water  for 
bathing  purposes.  It  will  be  affected,  though  in  a  smaller  degree, 
by  loss  marked  fluctuations  in  the  tomperature  of  the  air,  and  tl:^ 
amount  of  rainfall  during  tho  ■^uniiuci  will  produce  its  effect. 

The  daily  consumption  in  some  communiiics  will  be  much  higher 
on  Mondays  and  Tuesdays  when  domestic  washing  is  being  done 
than  on  Saturdays  and  Sundays. 

The  consumption  will  be  much  higher  during  the  day  than  at 
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night,  and  will  ordinarily,  for  obvious  reasoDs  be  much  higher  for 
a  few  hours  in  the  morning  and  late  afternoon  than  during  other 
hours  in  the  day.  These  variations  will  be  less  marked  in  large 
conamunitieB  tlmn  in  smaU  ones* 

As  an  illustiation  of  the  fluctuatkns  which  may  oeeur,  Diagrams 
Noe.  5  to  11  are  presented  herewith  which  indicate  the  exutenoe  and 
extent  of  these  YBiriations  in  the  places  to  which  they  apply.  The 
figures  presented  by  the  diagrams  idiow  the  fluctuations  in  total  eon- 
sumption  including  that  used  for  commercial,  industrial»  railroad  and 
other  purposes. 

Diagram  No.  5  gives  the  variations  in  the  averaf^p  daily 
consumption  by  months  in  a  city  of  250,000  people  during  the  year 
1907  and  the  first  four  months  of  1908.  It  will  be  noted  that  the 
consumption  is  highest  in  February  in  each  year,  the  daily  con- 
sumption in  February,  1907,  being  1.08  tunes  the  average  daily 
consumption  for  the  year. 

Diagnm  No,  6  gives  the  vaiiatioDS  in  the  average  daily  cafn< 
sumption  fay  months  from  July,  1906,  to  December,  1912,  indusive 
in  a  community  in  which  the  population  increased  from  20fi4& 
to  31,410  during  the  period  covered  by  the  record.  In  this  com- 
munity, whose  average  population  during  the  period  was  approxi- 
mately 25,000  people,  the  consumption  is  highest  in  July  of  each 
year,  the  daily  consumption  during  July  being  from  1.12  to  1.20 
times  the  average  daily  consumption  for  the  year.  On  this  dia- 
gram is  also  noted  the  consumption  during  the  absolute  maximum 
day  of  each  year.  In  all  but  one  instance,  this  maximum  day  occurs 
during  the  maximum  one  month,  and  varies  from  1.5  to  1.95  times 
the  average  daily  consumption  for  the  year. 

Diagram  No.  7  shows  the  hourly  fluctuations  in  consumption  as 
measured  fay  intometer  in  a  oommumfy  of  5,000  people.  The 
record,  covering  several  dasrs,  also  illustrates  wdl  the  variations  in 
the  daily  consumption  on  different  days  of  the  week.  It  shows  an 
hourly  rate  of  consumption  vailing  fnnn  0.35  to  1«86  times  the 
average  rate  during  the  day  on  which  the  maximum  hour  as  shown 
occurred. 

Diagrams  Nos.  8  to  11,  inclusive,  show  the  annual,  monthly,  daily, 
and  hourly  variations  in  consumption  at  Auburn,  New  York,  which 
has  about  9  per  cent  of  the  service  taps  metered. 

Diagram  No.  8  shows  the  monthly  variations  in  the  total  average 
daily  consumption  from  1892  to  1912  indusive,  also  the  progresHve 
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inoiease  in  total  and  per  capita  coosumptioii  during  (be  period  oot- 
erad  1^  the  reoord.  The  population  during  this  interval  inoreaBed 
from  about  25,000  to  approximately  36,000  people. 

Diagram  No.  9  gives  the  daily  fluctuations  in  consumption  for 
each  month  of  tho  year  1912,  together  with  the  oorreq)onding 
average  daily  rainfall  and  air  temperature. 

Diagram  No.  10  indicates  the  hourlj'  variations  in  cold  weather 
consumption  from  Sunday,  January  28,  to  Saturday,  February  3, 
1912,  inclusive,  and  from  Sunday,  February  11  to  Wednesday,  Feb- 
ruary 14, 1912,  inclusive. 

Diagram  No.  11  ahowa  the  hourly  variations  in  hot  weatiier  con- 
sumption from  Wednesday,  July  3,  to  Sunday,  July  21, 1912,  indudYe. 

These  data,  all  relating  to  the  ssme  eommunity,  are  interesting 
and  illuminating. 

In  the  twenty-one  years  covered  by  the  record,  the  total  average 
daily  consumption  per  capita  increased  from  100  gallons  in  1892 
to  practically  200  ^allona  in  1908.  The  value  in  1912  was  188  gal- 
lons daily  per  capita. 

A  clear  relationship  is  observable  on  Diagram  No.  9  between 
the  average  daily  consumption  and  temperjituK  .s  which  are  much 
above  or  much  below  the  normal.  It  ia  also  possible  to  trace  in  a 
general  way  a  relationship  between  the  curve  of  average  daily  con- 
sumption and  the  daily  rainfall  as  reoorded  on  the  same  sheet.  In 
July,  August,  September,  for  example,  there  are  numerous  days  on 
whidh  a  heavy  precipitation  was  aooompanied  or  immediately  fol- 
lowed by  a  large  drop  in  the  daily  consumption. 

February  was  the  month  of  highest  consumption  in  nine  out  of 
twenly-one  years,  July  being  the  highest  month  during  six  of  the 
remaining  twelve  years.  The  average  daily  cortRumption  during 
the  highest  one  month  varied  from  1.02  to  1.18  times  the  average 
daily  consimiption  for  the  corresponding  year.  It  averaged  1.11 
times  the  latter  value.  In  the  year  1912  the  day  of  maximum  con- 
sumption occurred  on  February  10,  the  month  of  maximum  con- 
sumption, and  amounted  to  1.31  times  the  averse  daily  for  the 
year.  On  July  8  of  the  same  year  the  averago  daily  consumption 
amounted  to  1.28  times  the  average  daily  for  the  year* 

The  hour  of  greatest  hot  weather  consumption  in  1912  occurred 
about  7  p.m.  of  July  8,  the  day  of  highest  hot  weather  consumption. 
It  amounted  to  1.68  times  the  average  annual  daily  rate. 
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The  hour  of  greatest  recorded  cold  weather  consumption  occurred 
at  about  9  a.m.,  Februaiy  11,  the  morning  following  the  day  of 
highest  cold  weather  consumption.  It  then  amounted  to  1.69 
times  thp  average  annual  daily  rate,  practically  the  same  as  the  maxi- 
mum hourly  hot  weather  consumption.  In  general,  higher  hourly 
maxima  and  lower  hourly  minima  were  recorded  during  the  month 
of  July  than  during  the  month  of  February. 

For  purposes  of  distribution  system  design  it  will  not  usually  be 
Boooooary  to  ptovide  cftnying  capacity  for  a  quantity  greater  than 
the  estimated  average  dafly  demand  during  the  Tnaarimmn  one  week 
of  the  period  considered,  in  addition  to  the  fire  serrioe  requirements. 
The  worst  that  can  happen  as  a  result  of  failure  to  design  the 
mains  for  the  occurrence  of  the  maximum  fire  service  requirements 
coincident  with  the  ?«ftTinnim  daily  or  hourly  demand  for  water  for 
aU  other  purposes,  will  be  a  sUght  reduction  in  the  fire  pressures 
below  those  which  the  system  is  designed  to  give.  Any  well 
desiti;iie(i  disti  ibution  system  is  sufficiently  flexible  to  cflrry  over- 
loads for  short  periods  with  no  other  effect  than  a  slight  reduction 
in  the  maximum  fire  service  pressure. 

At  all  ordinary  times,  and  even  during  times  of  moderate  sized 
fires,  mains  which  have  been  designed  to  carry  the  quantities  re- 
quired to  8a:tisfy  the  demands  during  a  oonfiagratkm  in 
Uie  twftvimnTifi  week  of  the  maximum  year  will  have  ample  capacity 
to  defiver  the  mairimum  daily  and  hourly  demands  without  appre- 
ciable loBS  of  pressure. 

It  may  also  be  remarked  in  this  connection  that  there  is  a  normal 
tendency  to  a  reduction  in  the  volume  of  water  required  for  pur^ 
poses  other  than  fire  during  the  occurrence  of  an  exceptionally  large 
fire,  nnd.  finally,  it  may  be  said,  that  the  probability  of  a  conflagra- 
tion occurring  coincidentally  with  the  maximum  daily  or  hourly 
flow  in  a  maximum  year  is  so  remote  that  it  would  not  be  com- 
mercially expedient  to  provide  for  it. 

Abnormal  Fluctuations  in  Consumption 

In  addition  to  the  normal  hourly,  daily  and  seasonal  fluctuations 
in  the  quantity  of  water  requued,  every  water  works  plant  is  sub- 
ject to  more  or  less  sudden,  violent  and  abnormal  fluctuations  in 
demand.  This  is  particularly  true  of  small  installations,  though 
these  sudden  demands  must  not  be  lost  sight  of  even  with  larger 
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plants,  as  they  materially  affect  the  size  of  mauui  required  to  give 
adequate  service  under  all  conditioiiis. 

Although  many  kinds  of  industrial  service  entail  sudden  demands 
for  large  quantities  of  water  which  must  be  (riven  special  study  in 
order  that  they  may  be  met  without  cnppUiig  the  service,  the  chief 
cause  of  these  sudden  and  violent  fluctuations  is  the  Are  service 
requirement. 

In  a  plant  aupplymg  on  the  average  1|000,000  gaUons  per  day, 
wbieh  IB  equivalent  to  approximately  700  gallons  per  minute,  it  may 
be  necessary  to  supply  on  short  notioe  eight  or  ten  fire  streams  de- 
livering 250  gallons  per  minute  each,  a  total  of  from  2,000  to  2,500 
gallons  per  minute,  or  from  three  to  four  times  the  normal  delivery. 
This  delivery  mupt  \ye.  met  without  undue  loss  of  pressiire  if  the  fire 
service  is  to  be  effec  tive,  and  it  is  necessary  in  designing  a  distribu- 
tion system  to  make^  provision  for  these  sudden  and  excessive 
demands. 

Fire  Service  Be^uremente 

A  number  of  rules  and  formulae  have  been  deduced  for  estimat- 
ing the  quantity  oi  water  necessaiy  to  afford  proper  fire  protection 
in  communities  of  different  siae.  No  one  of  these  formulae  is  of 

universal  application,  and,  for  the  most  part,  they  give  results  con- 
siderably in  excess  of  the  values  which  actually  obtain  generally  in 

the  United  States. 

Table  No,  9  gives  a  few  of  these  formulae. 

The  National  Board  of  Fire  Underwriters  dors  not  estimate  the 
number  of  tire  streams  required  in  the  congested  value  districts 
in  cities  of  different  size  by  formulae,  but  has  determined  the  num- 
ber wiiich  it  considers  adequate  in  a  large  number  of  American 
cities  from  a  special  investigation  of  the  conditions  in  each  place* 
The  formula  given  as  that  of  the  underwriters  is  the  equation  of 
a  curve  representing  the  average  of  the  published  requirements 
for  the  cities  investigated  and  reported  upon  by  this  Board  from 
1905  to  1911,  classified  according  to  size.  See  paper  "Reasonable 
Return  for  Fire  Hydrant  Service"  by  Met  calf,  Kuichling  and  Haw- 
ley,  Proceedings  of  the  American  Water  Works  Association,  1911. 

That  there  ia  no  fixed  relation  between  population  and  the  ma!?i- 
raum  number  of  fire  streams  required  for  ;iileq\mte  fire  firotection 
is  indicated  by  a  study  of  the  individual  points  from  which  this 
equation  was  deduced.   There  is,  for  example,  one  instance  in  which 


Uiyiiized  by  Google 


144 


mCHOLAS  9.  mtiL,  JR. 


the  Board  estimates  that  10,000  gallons  por  Mininte,  equal  to  forty 
aimultaneouf'  fiif  streams  of  250  gallons  per  minute  each,  under  a 
flowing  pressure  of  75  pountla  at  the  hydrant,  is  noccf^^^ary  for  the 
proper  protection  of  a  city  of  52,000  people  and  another  instance  in 
which  this  amount  is  deemed  adequate  for  a  city  of  300,000  people. 


TABIB  NO.« 

QuanHly  of  vatvr,  ami  moi^r  of  fire  streams  r$quiir9dforfin  Mrvie*  hg 

various  formulae 


John  R.  Fr 
MaKitnum 

ceinan  (1802j     1  Allen  Haten 

 [Emil  Kuichlinc 

Minimum  (1897) 

National  Bowd  of 
Fira  tTndvmllHS 
(1910) 

(1) 

0) 

0) 

(«) 

Formula     ^i^'i"?  total 
quautity  of  water  in 
gallons  per  minute  re- 
quired  for  fire  protec- 
tion  service  in  American  f 
towns  and  cities,  at  250 
gallons  per  lire  stream 
per  minute 

Formulagiving  total  num- 
ber of  fire  streams  of  250 
gaiions  per  minute  each, 
required  for  fire  protec- 
tion service  in  American 
towns  and  cities 

Q-2fiOY 

1  X 

Q-2oV 

Y-1.7VX 
+0.08  X 

Q-260Y 
Y-?.8  VX 

Q  - 1020  VX 

x(t-o.oiVx) 

250 

X  =  Number  of  thoiwands  of  inhabitants. 

Y  *»  Total  number  of  fire  streams  required. 

Q  »  ToUl  quantity  of  water  required,  gallons  per  minute. 


The  wealth  per  capita,  character  and  location  of  hazards,  and 
other  individual  characteristics  unrelatpd  to  the  population  of  a 
city,  are  material  factors  in  the  determination  of  what  constitutes 
satisfactory  fire  protection.  Formulae  should,  therefore,  be  used 
with  great  caution,  in  the  determination  of  the  number  of  fire  streams 
required,  and  individual  judgment  founded  upon  local  inspection 
should  control. 

Subdwmon  of  Water  Cannmpiitm  hy  DUiHeU 

The  praaeiit  aad  futura  donustie  and  public  consumption  of  water 
in  each  waid  may  be  aeaumed  to  be  proportional  to  the  preeent 
and  estimated  future  ward  population.  In  aoma  inatanoeSp  the 
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accuracy  of  this  aspumption  may  be  modified  by  the  fact  that  cer- 
tain wards  may  be  supplied  in  part  from  local  sources,  or  that  most 
of  the  non-consumers  are  located  in  one  or  a  few  wards.  Also, 
diflference  in  the  character  of  the  population  may  increase  or  diminish 
the  per  capita  consumption  in  different  wards,  but  witii  a  knowledge 
of  ]oeal  oondiiaonfl  and  with  tbe  exereiBe  of  proper  judgment,  the 
fifltimates  of  the  masd  oonsumption  may  be  moHified  aeocndmgly, 
if  8ueh  modifieatioiiB  are  deemed  neeenary. 

In.  eonaideriiig  methods  for  the  proper  subdivision  of  tiie  demande 
In  local  areas,  it  must  be  borne  in  mind  always  that  there  are  so  many 
variables  in  the  supply  and  distribution  of  water  that  it  is  not  pos- 
sible to  figure  exact  quantities.  As  is  the  cfl«e  in  the  desii^n  of  sewers, 
the  distribution  system  must  have  a  certain  factor  of  siifety.  Also, 
owing  to  the  flexibility  of  a  distribution  system,  particularly  where 
it  is  reinforced  by  a  great  numlr)er  of  smaller  pipes  forming  what 
might  be  termed  a  subsidiary  distribution  system,  deviations  in  the 
center  of  supply  from  those  assumed  have  but  small  effect  on  the 
wHefulnaw  of  the  system.  Moreover,  the  only  effect  of  a  more  rapid 
increase  in  a  oertain  locality  than  was  antieipated  mSi  be  a  di^ily 
reduced-  pressure  or  a  shortening  of  the  useful  life  of  the  q^Btem  as 
planned  with  the  concomitant  necessity  for  reinforcements. 

PJUSSSUBES 

iSemes  Presswret  Regmrtd 

l^oilowiug  the  determination  of  the  immediate  and  probable 
future  demands  for  water  comes  the  question  of  the  pressure  under 
whieh  this  water  should  be  delivered.  If  there  were  no  draft  of 
water  from  the  mains,  the  pressure  throughout  the  qrstem  would 
be  that  ordinaiity  termed  '%tatic  pressure,"  or  the  pressure  result- 
ing from  the  elevation  of  the  water  in  a  reservoir.  A  draft  of  water 
irom  the  mains,  however,  immediately  sets  in  motion  the  mass  of 
water  therein  contained,  causing  friction  which  is  proportional  to 
the  draft,  and  which  must  be  overcome.  The  dynamic  or  service 
pressures  at  various  points  on  the  system  may  be  greater  or  less  than 
the  corresponding  static  preFsiiro.  When  the  supply  is  from  a  reser- 
voir, the  service  pressure  at  any  point  on  the  distribution  system  will 
be  less  than  the  corresponding  static  pressure  by  the  amount  of  the 
frietion  loss  between  the  reservoir  and  the  point  oonsidered.  When 
water  in  excess  of  tbe  immediate  requirements  is  flowing  timn  a 
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pumping  station  into  a  storage  or  distributing  reservoir,  the  dynamic 

pressure  at  all  points  between  the  pumping  station  and  the  reservoir 
will  be  greater  than  the  corresponding  static  pressure  from  the 
reservoir. 

When  fire  service  is  furnished  directly  from  the  mains,  service 
pressures  of  not  less  than  70  to  75  pounds  at  the  hydrant  under 
oonditM^iui  of  maadmum  draft  should  be  mslntftined  in  the  mgMtad 


TABLE  NO.  10 


Ditcharffe  of  ll-inch  smooth  hose  nozzles  Hydrant  pressure  required—Height 

and  di$kmee  of  jet 


H  H  ^ 

O  &  ° 


(1) 


HKIOHT 
OF  /XT 

■oanoNTAL 

DHKTAJfCB 
BBACBBO  BT 
JKT 

c 

POCNDa    PBKMHITKK    KKyuiHJJij    \  r  ht- 
pnATCr  (OH  KTRAMICB)    WIItlM  HTMltAM 
W    KLOWINa    TO    MAINTAIN  PHrMUBB 

AT  BAKB  or  PLAT  piPK,  AA  pen  riasT 

COI.rMN,    THOUUH     VABIOVH  LKNQTHS 
or  2i  INCU  OBDIMABr  BMT  QUAbfTT 
•VMBB  LtMBO  lOW— imil»S  MlOOai 

i 

z 

Averace  of  h  1  g  h  e  a  t 
dropa,  vartioal  Jot,  still 
air 

^  «  « 

^1 

«!  - 

Pi 

3  fie 

M  ■  S  ' 

Average  extreme  drops 
at  level  of  nossle  with 
atill  air 

i 
•a 

■a 

£ 
E 

I 

gin 
III 

m 

D 

k 

s 

n 

< 

O 

m  ft. 

length 

100  ft. 
lenfth 

(») 

200  ft. 
length 

(») 

300  ft. 
length 

(10) 

400  ft. 
lengtb 

(11) 

(2) 

(«) 

(4) 

(5) 

(7) 

At. 

ft. 

/». 

St. 

ft. 

Ow. 

Ibt. 

Uu. 

i&s. 

At. 

5 

11 

19 

84 

6 

7 

9 

10 

12 

10 

22 

18 

39 

22 

119 

12 

14 

17 

20 

24 

15 

32 

27 

59 

31 
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19 

21 

26 

61 

35 

SO 

43 

36 

80 

38 

168 

25 

28 

34 

41 

47 

(25 

54 

44 

99 

44 

188 

31 

35 

43 

51 

69 

\30 

64 

52 

115 

50 

206 

37 

42 

52 

61 

71 

'35 

74 

59 

130 

5-1 

222 

43 

49 

60 

71 

82 

•  40 

84 

65 

142 

59 

238 

50 

56 

69 

81 

94 

45 

94 

70 

152 

63 

252 

56 

63 

77 

92 

106 

"50 

104 

76 

162 

66 

266 

62 

70 

86 

102 

118 

55 

113 

80 

170 

69 

279 

6S 

77 

95 

112 

130 

[60 

122 

83 

178 

72 

291 

74 

84 

103 

122 

141 

65 

130 

86 

185 

75 

303 

SI 

91 

112 

132 

153 

70 

136 

88 

191 

77 

314 

87 

98 

120 

143 

166 

76 

142 

90 

197 

79 

325 

93 

105 

129 

153 

177 

80 

146 

92 

203 

81 

336 

99 

112 

138 

163 

188 

S5 

150 

94 

209 

83 

346 

106 

119 

146 

173 

200 

90 

153 

96 

214 

85 

356 

112 

126 

155 

183 

212 

d5 

156 

98 

219 

87 

366 

lis 

133 

163 

194 

234 

100 

168 

99 

224 

89 

376 

124 

140 

172 

204 

S96 
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value  districts,  although  50  to  60  pound?  Tninimum  will  usually 
suffice  for  residential  sections.  With  these  pressures,  fire  streams 
throwing  from  200  to  250  gallons  per  minute  through  1 J  inch  smooth 
noszles  attached  to  200  feet  of  2|-inch  ordinary,  best  quality,  rub* 
ber  lined  hose  may  be  obtained,  as  will  be  seen  from  Table  No.  10. 
Tb»  data  there  pieeented  are  taken  from  the  monograph  Fir$  Sinam 
TdUeB  publidied  hy  the  Associated  FMory  Mutusl  Fire  Insunmoe 
Gompames,  and  based  upon  experiments  oondneted  by  John  R. 
Freeman  in  1888. 

Even  with  service  pressures  of  70  to  75  pounds  in  the  congested 
value  districts,  it  may  He  necessary,  in  order  to  insure  the  proper 
protection  of  modern  buildings  of  p^reat  heipht,  either  to  equip  and 
maintain  one  or  two  fire  engines,  the  number  depending  upon  the 
character  and  size  of  the  district,  and  of  the  buildings  located  there- 
in, or  to  require  that  the  property  owners  install  and  maintain  un- 
derwriters' pumps  to  booirt  the  fire  pressure  on  the  distribution 
mains.  For  all  ordinary  towns  and  otties,  however,  70  to  75  pounds 
at  the  hydrant  wiU  give  adequate  fire  service  without  the  neoeantj 
for  the  use  of  portable  fire  engines. 

Where  fire  engines  are  used,  a  service  pressure  of  80  pounds  mini- 
mum on  the  mains  will  usually  be  ample  in  residential  sections,  as 
this  pressure  will  insure  the  deliver^'  of  water  to  the  fourth  Rtory 
of  an  ordinar>'  building;  With  this  minimum  service  prf^ssure 
some  of  the  higher  buildings,  suoh  as  hotels  and  apartment  houses, 
may  i>e  obliged  to  install  local  pimiping  plants  to  raise  the  water  for 
distribution  in  the  higher  stories,  but  in  view  of  the  expense  of  main- 
tstning  high  pressures  for  wdinaiy  distribution  it  is  but  just  that  this 
cost  should  be  borne  by  the  parties  benefiting,  rather  than  by  the 
genersl  public 

Number  of  Service  Preemtre  Districts 

In  con>sidering  the  question  of  pressures,  the  designer  should 
weigh  thoroughly  the  relative  economy  of  creatinj^  inorr  than  one 
servire  presHure  district  in  cities  where  there  are  l:irge  ditYercnces 
in  ground  elevation.  If  these  differences  are  marked,  it  may  be 
necessary  to  create  two  or  more  entirely  diatmct  service  pressure 
districts  in  order  that  the  required  pressure  at  high  elevations  may 
not  produce  undesirably  high  pressures  in  the  low  lying  anas.  When 
this  is  done,  the  design  of  the  distribution  Bystem  in  each  service 
district  may  become  a  problem  complete  in  itself,  as,  for  example, 
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in  the  case  where  each  service  district  is  supplied  from  a  separate 
source,  or  the  systems  may  be  inter-related  and  inter-dependent, 
aa  in  a  nttuatkn  whore  tlie  feeder  maina  of  one  aarviee  pnaaure 
diatrict  muat  be  of  auffident  aiae  to  cany  the  water  oonaumed  in 
one  or  more  of  the  oihera.  Take,  for  example,  the  ease  where 
water  for  an  entire  ci<^  ia  delivered  to  the  highest  district,  and  thenoe 
through  preanire  reducxag  valves  to  the  pipee  in  the  lower  districts. 
Another  case  would  be  when  the  water  is  pumped  through  the 
supply  mains  of  a  low  pressure  district  boforo  being  repumped  to 
the  high  service  mains.  Even  when  the  diilerences  in  ground  ele- 
vation are  not  excessive,  it  may  be  advisable  to  create  more  than 
one  service  pressure  district  in  the  case  of  pumped  supplies,  thus 
reducing  the  pressure  at  the  pumps,  and,  therefore,  the  cost  of 
pumping. 

Static  pressure 

Ha-ving  decided  upon  the  aervice  preaaarea  required  at  yarioue 

critical  points  of  a  system,  and  the  number  of  service  pressure  dis- 
tricts into  which  the  ci^  will  be  divided,  the  next  step  is  to  deter- 
mine the  size  of  mains  required  to  convey  the  estimated  quan- 
tities of  water  at  the  required  pressures  from  the  immediate  source 
to  the  various  points  of  use.  This  source  may  be  a  pumping  station, 
distributing  reservoir,  or  the  f>oint  at  which  a  conduit  or  supply 
main  delivers  to  the  distribution  system. 

The  problem  presented  may  involve  fixed  pressures  at  the  immedi- 
ate source,  as,  for  example,  where  one  has  to  deal  with  existing 
pumping  pfamtsy  distributing  reservoirs,  or  conduit  lines,  the  ele- 
vation of  or  pressure  from  which  Is  fixed.  Under  theaedrcumstanees, 
the  sizes  of  the  distributing  mains  must  be  figured  so  that  the  losses 
in  friction  between  the  immediate  source  and  the  points  of  use 
shall  not  exceed  the  diflcrcncc  in  pressures  at  the  two  points. 

The  problem  presented  may  be  one  in  which  the  initial  pressures 
are  not  fbted,  and  where  tho  designer  may,  at  his  discretion,  deter- 
mine upon  the  most  economical  pressures  to  be  carried  at  the  im- 
mediate source.  He  is  then  at  liberty  to  adjust  pressures  and  pipe 
sizes  in  the  distribution  ^stem  so  as  to  increase  or  diminish  the 
friction  losses  therethrough  in  such  ways  as  economic  considerations 
may  suggest. 

The  problem  presented  ia  really  the  detemunation  of  the  static 
pressures  reqmred  to  produce  most  economically  the  desired  senr- 
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ice  pressures,  or  the  determination  of  tlio  moat  practical  stanc 
pressure  to  be  used.  The  most  adviuitagi-ous  static  pressure  wiii 
be  that  at  which  the  total  annual  coat  of  Bupplying  satisfactory 
service  is  a  minimum. 

Below  are  listed  the  principal  dements  in  the  oonstruetion  or 
operation  of  a  water  works  plant  whieh  will  increase  or  decrease 
with  an  increase  in  pressure  carried.  The  effect  of  these  several 
elements  upon  the  total  annual  .cost  of  supplying  water  must  be 
apiwaised  by  the  designer  and  carefully  weighed  and  compared  under 
the  various  static  beads  consideredi  preparatoxy  to  a  final  decision. 


EUmenls  in  the  design  or  operation 
wkieh  will  inerwte  with  on  inereau 
in  static  pnitun—tOktr  tkingt 
being  equtU, 

1.  CoF?t  of  pipes  composing  thr  c!!?- 

tnbutiori  system,  excluding 
feeder  mains. 

2.  Weight  and  Binnctii  cf  house 

Bcrvico  (MMUiMtions  Sad  plund)* 
iug  fixtures. 

3.  Cost  of  service  pumpiug  engines. 

4.  Cost  of  boilers,  stMlcs,  and  pump- 

ing station  auxiliaries. 
6.  Cost  of  fuel  per  million  gallone 
pumped. 

6.  Coat  of  repairs  to  maina  in  dia- 

tribution  system. 

7.  Cost  of  repairs  to  house  sorrioe 
connections  and  plumbing. 


8.  Cost  of  water  wasted  through 
ledca  bk  diatiibiitioa  ayatem. 

9.  Cost  of  water  wasted  throuKh 
house  aervice  connections  and 
leaky  plumbing  fixtures. 

10.  Quantity,  of  waler .  need  par 
eoqaumer. 

Blem^nis  tn  the  design  or  operation 
wkieh  will  decnaae  with  increaae 
in  static  pressure — ether  things 
being  fguof. 

11.  Cost  of  pipes  eemposing  the 

ferdcr  maJnf?. 

12.  jUiamcter  of  house  service  con- 

aoetiona. 

13.  Nxynber  and  capacity  of  booster 
plants  required  to  increase  prcs* 
suree  in  restrioted  high  areas. 


Some  of  the  elements  listed  above  appear  al  first  sii^t  to  exert 
an  appreciable  influence  on  the  eoei  of  the  plant.  Analysis,  how* 
ever,  will  show  that  a  number  of  them  may  be  discarded  from 

serious  consideration. 

Generally,  the  experienced  engineer  will  be  able  to  weigh  the 
relative  efTect  upon  the  cost  of  the  several  considerations  affecting 
the  selection  of  the  most  advaiitageous  static  head,  without  elabor- 
ate calculations  of  the  relative  economy  of  Bcveral  schemes. 

In  addition  to  the  effect  exerted  upon  the  cost  by  the  elements; 
mentioned  above,  the  cost  may  be  affected  by  external  oonsidera- 
tions,  diaraeteristic  of  the  partieular  eommimity  considered,  such 
as  the  greater  land  values  of  the  reservoir  eites  at  low  elevations,  or 
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vice  versa,  topographical  coimiderationH  which  would  make  the 
cost  of  a  reservoir  at  one  elevatiou  more  costly  than  one  at  some  other 
level,  or  the  existence  of  expensive  stnictuies  which  it  would  be  com- 
mercially inexpedient  to  discard. 

Having  now  discussed  generaUy  the  various  external  features 
affecting  the  design  of  a  pipe  distribution  system,  we  come  to  the 
specific  consideration  of  the  system  itself. 

The  function  of  a  pipe  distril:>utioii  system  is  the  conveyance 
of  water  from  the  point  at  which  the  water  is  delivered  to  a  com- 
munity to  the  iwint  at  which  it  is  to  be  used.  This  deliver}''  must 
be  accomplished  in  such  a  manner  that  an  uninterrupted  and  ade- 
quate supply  of  water  under  satisfactory  pressure  will  be  available 
at  every  point  on  the  system  under  all  conditions  of  demand.  The 
supply  must  be  sufficient  In  respect  ^f  pressure  and  vohime  not  only 
to  meet  the  present  and  future  demands  of  ordinary  domestic  and 
public  consumption,  but  to  supply  the  needs  of  large  industrial 
consumers  and  for  the  «rtinguishment  of  fires.  It  must  be  able 
to  meet  not  only  the  merage  present  and  future  demands  of  these 
several  classes  of  consumers,  but  such  of  their  maxima  as  arc  likely 
to  occur  simultaneously.  The  pipes  sliouM  be  of  a  size  snffirienf 
to  supply  these  maxima  after  proper  ullowiuice  has  l^een  nuuir  for 
deterioration  in  the  carrying  capacity  of  the  mains  as  a  result  of 
tubcrculation  and  from  other  causes. 

The  delivery  of  water  must  be  accomplished  at  a  cost  as  low  as  is 
consistent  with  a  wise  provmbn  for  the  future  growtii  of  the  com- 
munily  to  be  served.  By  low  cost  is  meant  not  nec^sarily  the 
first  cost,  but  the  total  annual  cost  including  fixed  charges,  depre- 
dationi  replacements,  maintenance  and  incidental  costs  chargeable 
to  poor  construction,  such  as  losses     water  through  leakage,  rtr. 

The  actual  design  of  a  distribution  sjrstem  including  a  detailed 
analysis  of  the  effect  of  various  elements  herein  discussed  upon  the 
cost  thereof  will  be  left  for  another  paper. 

DISCUSSION 

Mr.  John  W.  Alvord:  Mr.  Hill  has  gone  very  carefully  into 
a  very  important  matter  when  he  points  out  the  large  investment 
made  in  our  distribution  systems  snd  the  usually  scant  attention 
given  to  the  design,  care  and  enlargement 
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It  is  a  mnf for  of  common  knowledge  to  those  of  ua  who  inv^ti- 
p;ritc  fi  ^^reat  many  plants  that  many  of  thom  are  deficient  in  dis- 
tribution capacity,  and  that  this  condition  is  usually  caused  by 
the  growth  of  the  community,  the  large  investment  involved,  and 
the  economies  demanded  by  the  dillerent  administrations  of  the 
city  govenunoit  from  year  to  year.  These  influeacee  cause  the 
disiributioii  system  to  pass  into  ineffideiMgr  almost  insendUy. 
Without  a  thorough  and  genezal  ovez^hauling  at  stated  uitemlSi 
this  oftm  results  in  a  public  calamity  and  unquestionably  a  great 
deal  of  good  can  be  done  by  having  a  careful  study  of  distribution 
systems  made  and  plans  outlined  for  enlargement  and  growth, 
once  in  a  given  number  of  years,  depending  on  the  growth  of  the 
city.  The  speaker  would  point  out,  howevor,  that  the  proper 
capacity  of  a  distribution  system  design  rests  almost  wholly  on  the 
fire  protection  requirements.  It  must  be  designed  for  the  hie 
protection  and  when  so  designed  is  usually  ample  for  all  other  pur- 
poses. Tins  fact  simplifies  greatly  the  questions  which  must  be 
studied  with  rderence  to  it.  Tliere  is,  however,  a  great  deal  of 
data  which  can  be  gathered  and  studied  both  with  reference  to 
the  ivesent  and  the  future  needs  along  the  lines  of  fire  protection. 
It  would  certainly  be  very  profitable  if  studies  of  this  kind  oould  be 
more  often  made. 

Mr.  John  C.  Trautwixk,  Jr.:  Mr.  Hill  has  mentioned  the 
case  of  Rochester.  N.  Y.,  where,  forty  years  ago,  with  loss  than  2 
per  cent  of  the  taps  metered,  the  consumption  was  Ics:^  thau  it  is 
today  with  nearly  all  the  supplies  metered;  but  Mr.  Hill,  the  speaker 
is  sure,  would  not  wish  to  dto  this  ease  as  arguing  inefficiency  of 
the  meter  as  a  waste-restrieter. 

The  ol^eot  of  metefing  should  be  to  restrict  waste,  not  to  dis- 
courage  legitimate  use;  and»  as  the  case  of  Rochester  shows,  legiti- 
mate use  prop«iy  increases  as  we  advance  in  civilisation  and  in 
culture. 

Hen(v%  in  order  to  estimate  the  value  of  the  mrtrr  in  Ronhestor, 
we  niust  compare  the  present  consumption,  with  nearly  all  eupplies 
metered,  not  with  the  consumption  of  forty  years  ago,  but  with 
what  the  cansumption  might  now  be  ii  meters  had  not  been  generally 
applied. 

And,  if  it  be  objected  that  we  have  no  data  as  to  what  the  Rocho» 
ter  consumption  might  now  be^  without  meters,  the  speaker  sug- 


Digiii^ca  by  Google 


152 


DIfiCUBfilON 


gests,  for  compai  ison,  his  own  unliappy  city  of  Philadelphia.  Here, 
although  the  city  charter  leaves  such  questions  to  the  department 
of  public  works,  they  are  really  settled,  in  defiance  of  the  charter, 
by  the  ignorant  populace  and  1^  its  repreBentatiTeB  in  the  CHy 
CouneOa;  and  the  water  meter  ia  Btill  praoUcaUy  unknown. 
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Forty  years  ago,  our  lunmetered)  consumption  was  about  the 
same  as  that  of  then  still  unnietered  Rochester;  but,  during  the 
forty  years,  while  Roch^t€r,  steadily  increasing  its  use  of  meters, 
has  kept  its  consumption  down  to  a  iigure  but  little  greater  than 
that  forty  years  ago,  Philadelphia's  consumption,  still  practi- 
cally  unmefcered,  has  quadrupled. 

The  nature  ef  the  oompariaon  is  indicated  by  the  aecompany- 
ing  sketeh,  drawn  roughly  to  scale. 
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Mr.  Hfll  mentkmedi  incidentally,  some  of  tbe  diaadvanta^es  under 
which  smaU  oommunities  labor  leaaon  of  thdr  BmaUneas  and 
of  their  consequent  lack  of  means.  For  inatanoe,  while  a  large 
city  can  well  afford  to  engage  the  services  of  a  commission  com- 
posed of  the  highest-paid  onp^iiieers  of  the  country,  the  small  town 
raust  be  content  with  talent  of  a  lower  order,  if  indeed  it  clons  not 
force  its  problems  of  extension,  etc.,  upon  its  ahready  overworked 
and  underpaid  superintendent. 

Now  this  consideration,  which  affects  all  the  relations  of  the 
small  town,  oftm  compdling  it  to  false  econonues  in  all  direction^ 
emboldens  the  speaker  to  venture  the  prediction  that,  fifty  yean 
from  now,  all  the  municipal  water  supplies  ol  the  country  will  be 
admimstered  from  Washington,  or  from  where w  the  national  capi- 
tal may  th^  bOi  and  that,  a  hundred  years  from  now,  all  the  water 
supplies  of  the  world  will  be  administered  from  the  world  capital. 
If  this  sounds  chimerical,  the  speaker  asks  you  to  remember  that 
our  always  progressive  Massachusetts  friends  have  already  made 
a  notable  move  in  this  very  direction,  in  the  creation  of  their  Metro- 
politan Water  and  Sewenige  Board,  which  adtniriisters  the  supply 
not  only  of  Boston  City,  but  that  of  adjacent  communities,  which, 
fonnerly,  had  th^  separate  suppUes. 

In  Italy  also,  the  national  government  is  constructing  a  gigan- 
tic supply,  carrying  spring  water  through  the  Apennines,  a  total 
cost  of  some  130,000,000,  for  the  supply  of  the  arid  district  of  Puglia, 
on  the  opposite  aide  of  Italy,  with  its  population  of  about  3,000,000.^ 

The  usnfil  answer  to  predictions  of  centralization  is  that  each 
community  known  its  own  needs  and  resources  better  than  could 
a  national  bureau  at  Washincjton;  but  this  is  disproven  by  the  two 
cases  just  mentioned,  and  by  the  fact  above  cited  that  the  smaller 
community  cannot  afTord  to  employ  tlie  liigheat  talent;  whereas 
the  predicted  centralisation  will  give  to  every  community,  large  or 
small,  the  benefit  of  a  large  organisation  of  experts,  with  resident 
assistantB  in  each  community,  and  with  fadlities  for  gathering  and 
uaing  information  as  superior  to  those  of  the  present  consulting 
engineer,  as  those  of  the  United  States  Weather  Bureau  are  superior 
to  those  of  any  possible  private  organisation  of  weather  experts. 

*8ince  writing  as  above,  the  writer  has  received,  from  the  Americfin  Society 
cf  Civil  Engineers,  a  circular  from  its  special  committee  "on  a  National 
Water  Law." 
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And,  even  if  each  community  best  knew  its  own  problons,  it  need 
scarcely  be  mentioned  that  it  has  not  the  nation's  power  of  phys- 
ically solving  those  problems;  and  it  must  be  borne  in  mind  that, 
in  the  next  fifty  years,  wo,  or  our  successors,  will  have  attained  to 
a  far  livelier  realization  than  at  present  of  the  fact  that  the  health 
and  wealth  of  the  whole  are  dependent  upon  those  of  each  part. 

And  this  consideration  leads  to  the  controlling  one  that,  even  if 
each  community  had  the  necessary  understanding  of  its  own  needs, 
and  the  means  for  satisfying  those  needs,  it  would  be  glaringly 
absurd  to  suppose  that  H  has  the  knowledge  and  power  and  disposi- 
tion to  adjust  the  supply  of  those  needs  to  the  needs  of  its  ndghbors. 

Under  the  predicted  centralisation,  the  present  squabbles  be- 
tween naghboring  towns,  over  sources  of  supply,  and  the  spec- 
tacle of  a  great  city  suppljnng  its  own  needs  with  practical  disre- 
gard of  the  nee<l8  of  other  communities  within  reach  of  its  supply 
line,  will  be  looked  bark  upon  with  sorrowing  wonder  that  SO  imper- 
fect a  civilization  could  so  recently  have  existed. 

Mb.  Nicholas  S.  Hill,  Jr.:  The  author  would  UIeo  to  say 
to  Mr.  Trautwine  that  the  illustration  of  the  inciease  in  per  capita 
consumption  notwithstanding  the  introduction  of  meters,  was  not 
made  for  tlie  purpose  of  showing  that  meters  were  not  produotlve 
of  economy;  but  rather  to  prevent  the  water  works  man,  in  design^ 
ing  his  distribution  ^jnrtem,  from  saying  that  because  of  the  intro- 
duction of  meters  there  would  \ye  no  further  increase.  If  Mr.  Traut- 
wine cloBcly  followed  the  paper  he  would  remember  that  the  author 
said,  particularly  in  the  case  of  Cleveland,  that  if  meters  had  not 
been  installed  the  per  capita  consumption  today  would  have  been 
probably  1(X)  gallons  in  excess  of  what  it  is  at  the  present  time; 
showing  tluit  although  there  was  a  gradual  and  continued  tendency 
toward  an  increase,  notwithstanding  the  introduction  of  meters, 
yet  the  saving  due  to  the  introduction  of  meters  was  enormous. 

The  author  also  wants  to  say  that  he  tiiinks  that  this  matter  of 
having  insufficient  mains  to  provide  for  proper  ejqmntton  of  the 
system  from  time  to  time,  as  the  requirements  may  demand,  is  one 
of  the  wrong  financial  policies  upon  which  our  water  works  83rB- 
tems  are  enrricd  foiwnrd.  If  it  rnn  l>e  shown  that  Ijy  layinj^  a  10 
inch  pif>e  in  n<'U  of  a  0  inch  today,  the  gross  cost  of  that  plant  twenty 
years  hfnec  would  be  h  ss  thati  by  laying  the  6  inch  main  today 
and  laying  another  ti  inch  main  ten  years  hence,  it  is  only  fair  to 
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aaoiune  that  the  policy  of  laying  a  10  inch  matii  today  is  going  ul- 
timately  to  redound  to  the  better  financial  interests  of  the  plant. 
The  point  that  the  authw  wants  to  make  is  this,  not  to  let  the 

first  cost  override  all  other  considerations;  a  tendency  to  which  the 
American  people  are  or  have  been  strongly  inclined;  an  inclination 
which  is  characteristic  of  every  new  nation  and  every  new  com- 
iiiuiiity,  because  of  financial  .stress  and  the  dithculty  of  raidiiig 
tlie  funds  for  the  first  outlay.  But  we  are  f^ist  getting  into  such  a 
financial  position  that  we  are  enabled  to  sit  down,  sharpen  our 
pendlB,  and  consider  not  first  cost  alone,  whieh  is  only  one  de- 
ment of  the  cost.  If  we  could  only  fully  realise  that  the  first  cost 
is  only  one  element  of  the  cost,  we  could  sharpen  our  pencils  and 
determine  what  is  going  to  be  the  lowest  average  cost,  not  the  first 
cost  only,  but  also  depreciation,  interest,  maintenance,  and  re- 
placement, in  fact,  all  the  elements  that  go  to  make  up  the  total 
cost  and  should  be  included  therein. 

Mr.  Paul  Hansen:  May  the  speaker  a.sk  Mr,  Hill  what  method 
he  would  employ  in  the  designing  of  lui  ordinary  cast  iron  dij^ 
tributicm  system;  that  is,  how  many  years  In  the  future  he  would 
tMnk  H  necessary  to  provide  for  and  how  he  would  go  to  work  to 
fotecsst  the  future  proper  demands  within  the  period  taken? 

Mb.  Nicholas  S.  Hnx,  Jr.  :  Tlie  author  tried  to  take  up  that 
question  in  the  paper  which  he  presented  to  the  AssociaUon,  by 

showing  the  relative  cost  at  the  end  of  a  period  of  twenty  years,  of 
laying  a  small  main  now,  and  duplicntinfz;  it  at  the  end  of  ten  years, 
compared  with  the  cost  of  laying  a  hu-ger  main  now.  This  is  the 
simplest  way  that  he  knows  of  getting  at  it.  In  general,  his  cxjxn 
ence  ha^  led  iiim  to  believe  that  it  is  economical  to  plan  at  least 
twenty  years  ahead;  that  a  water  works  department  or  water  works 
company  will  be  in  pocket  at  the  end  of  twenty  years,  if  today  they 
plan  for  that  period  rather  than  to  plan  simply  to  take  esie  of  im- 
mediate needs  as  they  see  them  today. 

Mr.  J.  N.  Chester:  Most  of  us  have  visited  Washington  and  prob- 
ably been  taken  by  professional  guidos  out  to  that  side  of  the  capitol 
which  does  not  face  the  city  and  fi  ive  been  tol<l  by  the  guide  how 
when  George  Washington  ntid  his  architect  laid  out  tlie  city  they 
intended  that  it  should  be  built  to  the  east  of  the  capitol  building, 
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but  the  real  estate  dealere  and  others  decreed  to  the  contrary,  and 
it  grew  in  an  absolutely  opposite  direction  from  what  Washington 

intended,  when  he  laid  out  the  city. 

Now  while  Mr.  Hill's  paper  presents  a  compilation  of  a  p^reat  deal 
of  data,  especially  as  to  monthly,  daily  and  hourly  consiirnphon, 
which  is  valuable  for  reference,  his  conclusions  in  the  latter  pari  of 
the  paper,  and  the  theories  laid  down,  it  would  seem  are  applicable 
more  to  new  towns  and  dties  and  to  new  conditions  than  they  are 
to  the  conditions  that  we  must  meet.  The  cases  in  which  engineers 
east  of  the  Missisrippi  Biver  are  now  called  upon  to  design  entkely 
new  distribution  qnlema  are  very  infrequent;  in  faotr  do  not  occur 
in  a  lifetime  with  some  of  us;  but  the  problems  against  which  we 
are  constantly  bumping  our  heads  are  those  of  the  cities  now  in 
oxistcnce,  and  they  arc  being  drawn  hither  and  tliitlior  Ijy  not  only 
the  rcfi!  estate  agoni  \mi  by  the  location  of  rtew  factories,  public 
institutions,  railroad  shops,  etc.;  all  of  which  create  abnormal  con- 
ditions, and  it  is  not  a  matter  of  what  can  you  do  theoretically, 
but  what  can  we  do  to  make  the  best  use  of  what  we  have  and 
add  to  the  present  installation  sufficient  to  meet  the  demands  that 
are  bdng  created.  Butler,  Pa<,  nestled  down  among  the  hills, 
thirteen  years  ago  had  an  average  consumption  of  not  quite  2,000,000 
gallons  per  day.  Hie  Standard  Car  Wheel  Company  looited  its 
plant  at  that  place,  and  doubled  the  population  of  the  town  in  three 
years.  It  was  not  a  matter  of  theory,  it  was  not  a  matter  of  tak- 
ing up  old  pipes,  but  we  reinforced  the  old  system  and  also  got  mains 
into  that  part  of  the  town  where  the  growth  had  been  created  for 
this  enormous  new  industry. 

It  is  not  a  new  thing,  especially  in  the  district  that  we  have  op- 
crated  in,  which  is  east  of  the  Rocky  Mountains,  to  find  cities  be- 
ing drawn  on  in  just  that  way;  the  speaker  cannot  see  just  how  we 
can  apply  these  formulas  of  cost  and  still  best  meet  local  oondi- 
tions.  We  must  meet  the  conditions  that  we  have. 

Another  thing  to  which  exception  may  be  taken  in  Mr.  Hill's 
papor,  is  the  statement  that  fires  seldom  occur  at  times  of  maxi- 
mum consumption.  The  speaker  has  been  lespcmsible  for  the 
operation  of  a  number  of  water  works,  and  can  say  that  fires  do 
often  occur  at  times  of  maximum  draft,  and  when  they  do  they  arc 
very  embarrassing,  especially  when  you  are  not  possessed  of  the 
capacity  to  cope  with  them. 
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Mr.  W.  S.  CB4iani:  The  speaker  was  particularly  interested 
in  Mr.  Hill's  reference  to  the  effect  of  sewering  cities  and  the  in- 

creasini^  population  with  reference  to  increasing  the  per  capita 
consumption.  The  experience  in  Lexington,  Ky.,  was  that  in 
1900,  with  20  per  cent  of  the  city  sewered,  and  with  96  per  cent 
of  our  supply  metered,  the  per  capita  consumption  was  40  gallons; 
in  1912,  with  40  per  cent  of  the  city  sewered,  with  an  all  metered 
supply,  the  per  capita  (WDBumption  bad  risen  to  60  gsUons  per 
capita. 

Mb.  H.  C.  Hodqkimb:  The  fiist  statement  made  by  Mr.  Hili, 
if  the  speaker  remembers  ooneotly,  was  that  the  distribution  sys- 
tem would  cost  alx)ut  60  per  cent  of  the  entire  cost  of  the  plant. 
A  rule  of  thumb  that  the  speaker  has  usnd  in  the  central  west  where 
the  works  consisted  of  a  standpipe,  no  expensive  reservoir,  no  filter 
plant,  and  in  towns  ranging  from  10,000  to  20,000  population, 
was  that  as  soon  as  lie  knew  the  tonnage  and  cost  of  iron  pipe  he 
would  multiply  the  cost  by  3  and  so  arrive  at  a  result  that  was 
generally  within  a  few  thousands  of  dollars  of  the  cost  of  the  plant. 

An  experienced  man  frequently  finds  that  his  plant  has  become 
ineffieieiit  and  too  small  in  capaaty;  oocarionaUy  he  may  find  that 
it  is  too  large  in  eapadty,  when  of  course  he  is  asked,  "Why  were 
you  extravagant  when  you  desiiined  and  built  this  plant?"  In 
view  of  such  experiences  this  paper  is  particularly  apropos,  and  is 
excellent  in  its  statrmnnt  of  fundamental  principles  and  in  the 
general  directions  given  as  to  incthods  of  procedure.  But  after  all, 
these  are  simply  for  basing  judgment  and  not  an  altsoluto  rule; 
for  mstance;  when  the  City  of  Toronto  employed  an  engineer,  in 
about  1906,  and  paid  him  what  seemed  to  us  in  those  days  a  very 
burge  fee»  $15|000,  he  prepared  an  elaborate  table  to  the  efifeot  that 
in  1940  the  City  of  Toronto  would  have  a  population  of  460,000. 
Before  one-third  of  that  time  had  elapsed  the  population  had  reached 
that  figure,  and  it  would  lie  a  very  difficult  matter  to  find  anyone 
in  Toronto  now  wlio  does  not  believe  that  in  1940  it  wiU  have 
1,000,000  population.  So  that  the  figures  that  he  mnde  up  would 
under  present  conditions  appear  to  be  poor  planning;  yel  tlic  sjje.akor 
does  not  think  anyone  will  undertake  to  say  tlmt  he  did  not  use  good 
judgment  or  that  he  was  not  well  equipped  for  the  work  he  had  in 
hand. 
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The  question  of  your  pipe  distribution  becomes  ooeanonally  a 

very  pertinent  one;  for  instance:  you  find  some  J?ystem8  where  they 

pump  directly  into  the  mains;  and  where  hydro-electric  power  is 

very  cheap,  and  it  is  a  proposition  then  of  pumping  with  electrically 

driven  turbine  pumps  directly  into  such  a  sj'^tem.    If  Mr.  Hill  i 

wants  a  real  nut  to  crack,  let  him  propoi  tiun  such  pumps  to  pro-  ' 

vide  a  high  maximum  load,  and  also  for  a  mmimum  load,  and  see  , 

where  he  would  come  out. 

I 

I 

Mb.  W.  G.  Hawlbt:  It  would  seem  that  with  referenee  to  the 

per  capita  consumption  we  must  take  into  consideration  the  rate 
at  which  water  is  sold.  If  the  quantity  rate  is  high  and  the  mini- 
mum rate  small,  there  will  be  a  minimum  use  of  wat<^r,  whereas 
much  more  wator  will  be  used,  and  leakage  not  watched  closely 
when  the  minimum  rate  is  such  as  to  allow  a  liberal  quantity  of 
water,  or  when  the  quantity  rate  is  low;  and  these  conditions  will  . 
iiave  to  be  considered  in  all  cases.  It  is  difficult  to  do  this  be-  ' 
cause  of  the  shifting  of  rates  by  our  city  councils  without  carefully 
studying  the  costs  of  furnishing  the  water. 

Mr.  J.  M.  Ditbn:  Mr.  Hill  speaks  of  the  contours.  There  are 

so  many  things  we  want  to  get  on  our  distribution  map  that  con- 
tour lines  have  been  found  greatly  in  the  way  and  the  speaker  has 
adopted  the  practice  of  indicating  the  elevation  of  fire  hj^rants  , 

above  datum  in  figures  on  the  maps. 

Mr.  Hill  spoke  of  the  insurance  mnps  getting  out  of  date.    These  j 
very  convenient  maps  are  now  l)Cing  kept  up  to  dat^i  by  the  insur- 
ance people.    A  man  comes  around  once  a  year  to  correct  them. 
Slips  with  all  changes  are  pasted  over  parts  of  the  maps  where  changes 
have  occurred. 

Mr.  N.  S.  Hill,  Jr.:  The  author  wants  to  make  more  dear 
the  point  that  he  wished  to  make  in  regard  to  Mr.  Chester's  com* 
ments  on  the  paper.  We  all  realise  that  in  every  community  there 
are  changes  which  cannot  be  foreseen;  some  of  these  changes  are 

sudden,  and  in  many  instances  they  are  directly  opposite  to  the  [ 
preconceived  notions  or  the  estimates  of  the  engineer.    It  is  mani- 
festly impossible  to  pi^pare  for  the  unexpected;  nevertheless  that 
fact  should  not  in  any  way  deter  the  water  works  engineer  or  water 
works  superintendent  from  making  the  best  possible  future  estimate 
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he  is  able  to  make  with  the  data  in  hand.  Failure  to  do  so  is  a  mis- 
take. In  the  long  run,  if  such  estimateB  are  made,  notwithstand- 
ing the  sudden  conditions  which  may  arise  and  have  to  be  met  from 
time  to  time,  the  total  investment  in  the  distribution  system  at  the 
end  of  a  given  period  will  still  be  less.  The  speaker  also  believes 
that  in  many  cases,  if  the  local  conditions  of  the  community,  the 
trend  in  adjacent  conununities,  and  the  trend  of  development  around 
the  particidar  oommunity,  are  notedi  some  conception  may  be  had 
of  the  probalnlities  in  the  special  oommiinity  under  oonaidera- 
tion;  at  least  a  much  more  clear  conception  than  would  be  arrived 
at  by  the  mere  haphasard  method  of  laying  pipe  here  and  there, 
or  in  some  other  place,  simply  to  meet  such  demand  as  eventuates. 
In  all  these  estimates,  such  as  a  previous  speaker  brought  up  in  the 
ease  of  Toronto,  all  engineers  are  liable  to  error,  and  if  wo  conducted 
all  our  business  on  the  plan  of  refrnining  from  exproRsitiG;  our  opinions, 
and  S  IM  lie;  that  we  could  not  estnnate  because  something  unfore- 
seen niigliL  happen,  we  would  not  go  very  far  along  the  road  toward 
progressive  and  inteUigent  designing. 

Mr.  p.  Gsab:  The  older  men  in  our  water  works  plants  will 
all  admit  that  thirty  or  forty  years  ago  the  wtAet  works  engjneera 
were  not  such  apeeialists  in  water  works  practice  as  they  are  today. 
Perhaps  there  is  now  no  class  of  engineers  who  are  better  prepared 
in  their  line  of  work  than  the  water  works  engineers.  When  our 
distribution  •system  was  first  laid  out,  tho  pipe  arrangment  was 
suitable  enough  for  it,  but  with  growth  and  development  of  our 
city  our  distribution  system  was  necessarily  expanded.  For  a 
number  of  years  our  commissioners  did  not  consult  any  engmeer 
as  to  the  distribution  system,  but  laid  such  mains  as  seemed  de- 
sirable to  tb^nsdlves.  However,  our  distribution  system  never 
failed  us  when  it  was  called  on  in  an  emergency,  althoui^some 
of  the  pipes  which  were  laid  were  later  found  to  be  too  small,  and  had 
to  be  taken  out.  Our  city  is  built  on  a  bank  of  the  river,  so  that  there 
is  no  chance  for  growth  except  in  one  direction,  and  that  is  toward 
the  resOToir,  which  helped  our  distribution  system. 


THE  RAPID  FILT£R  PLANT  AT  EVANSTON,  ILLINOIS 

Bt  Langdon  Pearse^ 

The  instaUation  of  a  filter  plant  was  urged  because  of  the  poor 
oondition  of  the  water  in  Evanstoo,  boih  from  the  hygienic  and 

aesthetic  standpoints  The  intake  is  only  one  and  one-si)d;h  miles 
offshore,  well  within  the  range  of  drift  for  the  sewage  of  Evanston 
and  Wilmette,  the  greater  portion  of  which  is  discharged  on  the 
lake  front.  In  the  winter  of  1911-1912  a  severe  threatened  epi- 
demic of  typhoid  was  averted  only  by  the  emergency  use  of  chloride 
of  lime.'  From  time  to  time  breaks  in  the  intake  pipe  have  been 
found,  thereby  receiving  water  nearer  inshore. 

When  the  matter  waa  agitated  in  1912,  Mr.  W.  W.  JaekBoa  and 
the  writer  made  a  report,  in  August  of  that  year,  recommending 
Hie  construction  of  a  plant  of  the  rapid-filter  type.  By  a  popular 
vote,  in  the  same  fidl,  a  bond  issue  was  authorized.  Plans  and 
specifications  were  prepared  by  Mr.  George  W.  Fuller,  of  New 
York  City,  and  the  writer,  on  which  bids  were  received  in  April. 
Active  construction  work  commenced  in  June,  1913,  under  our 
direction,  with  Mr.  C.  G.  Gillespie  as  the  resident  engineer,  the 
work  being  substantially  completed  in  August,  1914.  Since  that 
time,  Mr.  Gillespie  has  been  in  charge  of  the  operation  of  the  plant. 

Doubtless  the  vater  works  man  will  ask  wliy  the  plant  was  made 
of  12,000,000  gallons  capacity  for  an  estimated  population  of  about 
30,000.  Hie  reason  for  this  is  the  abnormal  daily  average  pump- 
age  in  the  summer  time,  the  daily  average  ftequently  running 
12,000,000  grillonp  per  day  for  a  continued  period  of  hot  weather, 
with  peak  loads  for  four  hours  as  high  as  17,000,000  gallons  per  day 
in  the  afternoon,  and  on  one  day  after  the  plant  went  into  service 
lasting  twelve  hotirs.  The  average  daily  pumpfij^o  by  the  year 
has  been  about  C, 1100,000  gallons  per  day  for  tiie  last  ten  years 
(Fig.  1),  the  effect  of  increase  in  population  having  been  taken 

>  Division  Engineer,  The  Sanitary  District  of  GUeaflo;  alio,  HydrauUe 

and  Sanitary  Engineer. 

•See  Proc.  III.  WaUr  Supply  A&m.,  1912. 
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care  of  by  inspection  of  services  and  leaks.  This  large  use  of  water 
is  due  principally  to  lawn  sprinkling,  since  the  pumpage  drops  aud- 
denly  in  summer  time  on  cloudy,  and  particularly  on  rainy  days 
(Fig.  2).  With  the  conditkm  in  mind  of  continued  daUy  loadB, 
and  the  poenbility  of  a  healthy  growth  of  population,  12,000,000 
gallons  capadty  aeemed  a  nominal  fliw  for  this  community.  This 
rating  is  based  on  the  usual  rating  of  125,000,000  gallons  per  acre 
per  day. 

The  filter  plant  is  located  on  Sttieridan  Road  about  one  mile  north 
of  the  center  of  tho  city  on  a  site  adjoining  the  Northwestern  Uni- 
versity and  300  feet  from  the  existing  city  pumping  station.  A 
low-lift  pumpinc;  station  built  adjouiing  the  present  pumping  sta- 
tion is  equipped  with  three  centrifugal  putnps,  one  of  10,000,000, 
one  of  8,000,000,  and  one  of  6,000,000  gallons  per  day  capacity, 
with  a  total  lift  varying  from  25  to  40  feet.  These  are  geared  to 
steam  turbines,  with  a  guaranteed  duty  in  excess  of  60,000,000  foot 
pounds  per  1,000  pounds  of  dry  steam  for  the  large  units  operating 
condensing  with  26  inches  vacuum  or  over.  A  surface  condenser 
is  used,  placed  directly  in  the  force  main,  inside  the  pumping  station. 
A  30  inch  cast  iron  force  main  conducts  the  raw  water  to  the  en- 
trance to  the  mixing  chamber,  a  Venturi  meter  being  placed  on  the 
line  to  measiiro  the  putnpage. 

The  mixing  chamber  (Fig.  3)  is  about  96^  feet  by  14  feet  in  size, 
with  a  depth  of  18  feet,  having  a  total  capacity  of  approximately 
170,000  gallons,  giving  a  nominal  mixing  period  of  twenty  minutes. 
The  basin  is  constructed  entirely  of  reinforced  concrete,  divided  into 
bays  by  wooden  baffles  to  maintain  vdodties  of  appniiniately  1 
foot  per  second.  The  mixing  chamber  lies  between  and  is  part  of 
two  coagulating  basins  (Fig.  4)  each  about  89|  by  06J  feet  in  siae, 
and  15  feet  deep,  having  a  combined  capacity  of  approximately 
830,000  gallons,  giving  a  nominal  period  of  sedimentation  of  one 
hour  and  forty  minutes.  These  are  constructed  entirely  of  rein- 
forced concrete  with  a  groined  arch  roof,  each  compartment  being 
divided  by  two  concrete  bafflpi^  into  three  hriys  to  insure  circulat  ion 

The  coagulated  water  flows  in  a  concri  1(  f  h:innel  across  the  space 
left  for  the  extension  of  the  filters  to  six  rapid-filter  units,  each 
23|  by  30  feet. inside  dimensions,  having  an  aggregate  ^Iter  sur- 
face of  4425  square  feet.  The  filters  are  grouped  on  both  rides  of  a 
pipe  gallery,  over  which  is  a  platform  with  an  operating  table  for 
each  filter.  All  the  filter  tanks,  floors  and  roof  are  of  reinforced 
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concrete.  Hydraulic  valves  are  used  throughout,  the  controllers 
lor  the  ffltem  being  of  a  mo^fied  ^vian  type.  Hie  wash  water 
drain,  filtered  water  eonduit  and  raw  water  eonduit  are  buUt  one 
over  tbe  other,  forming  a  reinforced  oonerete  itnioture  down  the 
oenter  ol  the  pipe  gallery.  The  house  covering  the  operating  floor 
and  a  part  of  the  filters  is  of  brick  with  a  concrete  roof,  the  inside 
being  lined  with  a  light  yellow  vitrified  brick.  The  design  is  so 
made  that  the  operator  can  see  the  entire  filter  bed  at  time  of  washing. 


¥ia,  3.  Flam  of  Mdcino  Chahbkr  and  duaxnATon  Basimb, 

SaowiNa  Bafflkb. 

Both  filters  and  head  house  are  placed  above  a  covered  filtered 
water  reservoir,  164  by  161  feet  in  plan,  12  feet  deep,  divided  into 
two  boflinB  having  a  total  capacity  of  approximately  2,000,000 
gaXlnna  xhls  bson  has  a  groined  arch  roof,  reinforced  where  neces- 
sary to  carry  the  weight  of  the  head  house  and  filters.  The  standard 
spacing  for  tbe  arches  is  12  feet  6  inches  on  centers,  with  a  rise  of 
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2  feot  9  inches  and  a  thickness  of  ti  itiches  nt  tlic  ci  own.  The  founda- 
tion is  of  firm  day  ho  that  the  tliiclvness  of  tlie  floor  arches  is  only 
6  inches  at  the  thmucst  point. 

The  two  story  head  house  at  the  head  of  the  filter  gallery  has  two 
wingSf  one  story  each,  built  of  reinforced  concrete  and  brick  with 
prepared  roofing.  The  dimensions  of  the  head  house  are  approxi* 
niately  28  by  91  feet,  and  of  the  filter  wing  75  by  36  feet.  In  the 
head  house  are  placed  the  tanks  and  apparatus  for  the  proportion- 
ing and  application  of  the  coagulating  and  sterilizing  chemicals, 
the  recording  gajrcs.  Inhoratory  office,  and  chemical  storage.  The 
second  floor  of  the  head  house  is  served  by  a  hydraulic  elevator. 

Tht'  (1( 'sj^i  of  the  rapid  filter  units  includes  an  under  drain  system 
with  perforated  brass  plates,  set  at  the  l)otloin  of  valleys  in  the 
fashion  of  the  Minneapohs,  GraiHl  Hapiils,  and  other  plants  (Fig. 
5).  A  novel  feature,  however,  is  the  omission  of  the  wire  screen 
and  the  use  of  12  inches  of  graded  gravel,  on  top  of  which  the  sand 
is  placed.  Hie  wash  is  a  high-rate  water  wash,  supplied  by  a  gravity 
feed  from  a  steel  tower  tank  of  100,000  galtona  capacity  erected 
behind  the  present  pumping  station  on  the  lake  front.  It  is  fed 
by  a  bleeder  from  the  prrRent  higli  service  mains.  Fluctuations 
in  the  pressure  due  to  the  drop  of  level  in  the  wjish  water  tank  are 
taken  care  of  by  n  eonf  rollei'  to  be  placed  in  the  line  at  the  entrance 
to  the  filter  gallery  ( I'if^.  5). 

Tlie  work  wjus  carried  on  under  a  eroneral  oonlraet.  Owing  to 
the  situation,  it  was  impos.sible  to  bi  ing  material  in  except  by  teams, 
a  haul  of  approximately  one  mile  from  the  nearest  railroad  switch 
being  required.  Owing  to  lack  of  storage  room  the  contractor 
developed  a  plant  for  the  elevating  and  storage  of  the  gravel  and  sand 
in  bins  to  minimise  the  haindliog  by  hand.  The  teams  dumped  into 
a  hopper  from  which  a  belt  conveyor  delivered  the  material  to  the 
sand  or  gravel  l)ins.  Storage  sheds  for  cement  were  built  along- 
side the  bins.  A  concrete  mixer  discharged  into  two-wheeled  bug- 
gies on  an  elevator  for  raising  or  lowering  the  cars  of  concrete  (o 
the  appropriate  ]ev(»l  for  placinj^.  One  inch  yellow  pine  (ioorinu; 
was  used  for  forni  work  wliere\(»r  possible,  with  2  by  4  inch  studs 
spaeeil  ul>out  10  inches  on  centers  tied  with  very  heavy  wire. 

The  inverted  groincd-arch  column  bases  were  formed  up  con- 
tinuously in  rows  by  the  use  of  a  "spider,"  a  metal  frame  consist- 
ing of  1-inch  angles  making  a  square,  from  each  corner  of  which 
malleable  castings  of  the  shape  of  the  groin  converged  to  the  base 
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at  the  center,  where  they  were  held  together  by  plates.  In  use, 
the  angle  frames  were  set  on  the  two  6-inch  floor  form  strips  an«l 
held  there  by  pins.  After  running  a  cut-off  strip  over  each  pair 
of  legs  and  getting  the  base  shaped,  the  form  was  removed  to  the 
adjoining  base  and  the  corners  smoothed  up. 

The  groined-arch  forms  (Fig.  7)  for  the  roof  were  built  in  a  man- 
ner different  from  that  usually  employed  on  such  work.  The  form 
units  were  framed  in  the  carpenter  shop  and  transported  to  place 
on  a  pair  of  wheels.  They  filled  the  squares  l)etween  the  column 
corners,  leaving  a  width  approximately  that  of  the  colunm  to  be 


Fig.  6.    Steel  .Screed  for  Inverted  Groined  .\rches 

filled  on  the  job,  with  short  pieces  of  1-inch  flooring  nailed  in  place 
b}^  carpenters  (Fig.  8).  This  method  was  feasible  Ix'cause  of  the 
short  span.  The  groined-arch  forms  were  carried  on  stringers 
resting  on  the  vertical  tie  studs  of  the  column  forms.  The  forms 
were  stripi)cd  at  a  minimum  time  of  five  to  seven  days,  ten  days 
being  secured  wherever  possible.  For  the  construction  of  the  30 
inch  wash  water  drain  and  42  inch  filtered  water  conduit,  suitable 
circular  collaj)sible  forms  were  built  of  wood.  At  the  lx»nds  a  built  up 
form  was  made  of  laths,  plastered  smooth  with  ivor\'  wood  fiber 
plaster,  smoothed  up  with  paraffine  wax  di.<*.solve(l  in  kerosene. 
The  forms  were  destroyed  before  removal. 
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In  the  construction  of  the  choniical  solution  tanks  in  the  head 
house  and  the  valve  chamber  at  the  entrance  to  the  mixing  chamlx?r, 
the  contractors  used  a  novel  adaptation  of  the  moving  form  used 
in  grain  elevator  construction.  The  fonn  (Fig,  9)  consisted  of  well 
braced  sheets  making  an  inside  and  outside  form  4  feet  high. 
This  was  supported  by  hangers  carried  on  jacks  which  were  moved 
upwards  on  stout  iron  rods  embedded  in  the  concrete.    The  twisted 


Fio.  7.    FoRM.s  FOR  Groined  and  Barrel  .ViicuEs 


steel  was  placed  as  the  form  moved  upward.  The  idea  was  to  move 
the  form  upward  at  such  a  rate  that  the  concrete  exposed  below 
the  form  would  l)o  set  sufficiently  to  be  self  supporting.  As  a  result, 
a  very  smooth  finish  was  obtained  at  small  cost.  Clearly  such  a 
method  is  easily  applicable  only  where  a  structure  has  the  same 
plan  throughout  its  height.  In  the  ca^e  of  the  solution  tanks  the 
form  was  jacked  upward  day  and  night  for  five  days  through  a 
height  of  about  13  feet.    A  similar  device  was  used  to  build  the 
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reinforced  concrete  bafHes  in  the  coagulating  basins,  the  reinforcing, 
however,  being  placed  first  antl  each  side  form  being  jacked  up  sep- 
arately. The  device  worked  well  on  the  baffles  and  on  tlnee  out 
of  five  solution  tanks.  Despite  three  coats  of  asphalt uni  paint, 
two  tanks  showed  a  few  leaks  which  proved  generally  to  be  on 
horizontal  lines,  where  the  moving  form  ha<l  pulled.  In  one  tank 
these  were  stopped  by  liberal  applications  of  asphalt uni,  applied 
hot. 

In  the  filter  boxes  the  gutters  were  ca.st  in  place  prior  to  the  form- 
ing of  the  underdrains.    Xeat  rounded  edges  were  secured  by  a 


Fio.  10.    Ridge  Hi.ock  Korm,  Kvanston  Kilters 


metal  screed  tool.  The  underdrain  system  was  cast  in  place,  com- 
plete, instead  of  casting  the  spanning  i)lock  outside  and  placing 
later.  The  procedure  was  as  follows.  Holes  were  drilled  in  the  liooi* 
to  receive  the  dowels.  For  this  work  a  small  40-pound  steam  drill 
was  found  most  economical.  In  these  holes,  the  flowels  were  grouted, 
a  test  being  made  after  ten  days  set.  Then  the  brass  deflector 
plates  were  set  over  the  three  rising  pipes  in  the  bottom  of  the 
filter,  and  the  bottom  thoroughly  cleaned.  The  forms  were  then 
built  up  as  shown  in  I'igure  10.  The  bottom  pieces  to  form  the  water- 
ways were  carefully  adjusted  and  set  in  lime  cement  mortar.  They 
were  separated  by  removable  wedges.    On  these  sat  the  block  ff)rms. 
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The  entire  wood  forms  were  made  up  for  three  one-quarter  filter 
units,  and  wore  thoroughly  treated  with  one  part  kerosene  and  two 
parts  paraffine  applied  hot.  Small  blocks  were  left  to  form  the 
indents  for  the  yokes.  The  essential  [>oin(s  were  to  preserve  full 
waterways  and  obtain  true  level  seats  for  the  brass  strainer  plates. 

The  excavation  was  made  on  all  the  mass  work  with  a  Thew 
shovel,  loading  two-hoi'se  bottom-dump  wagons  with  which  the  spoil 
was  carried  to  adjoining  lots  or  dumped  on  the  lake  front.  The  earth 
wa-s  fairly  stiff,  so  that  no  sheeting  was  reciuired  except  in  trenches 
left  open  for  days.    The  up|X'r  5  feet  of  excavation  was  loam  and 


Fio.  11.    He.\d  House  Evanstox  Filters 

sand  containing  some  water,  under  which  a  clay  stratum  was  found, 
free  from  water.  Some  of  the  sand  from  the  excavation  was  suit- 
able for  use  in  the  concrete,  but  the  major  portion  of  the  concrete 
was  made  with  torixulo  sand  and  gravel  brought  from  pits  along 
the  Fox  River.  The  imported  sand  was  found  somewhat  unsuit- 
able, owing  to  the  lack  of  fine  material,  so  that  a  mixture  was  made 
of  one  part  plastering  .«and  and  five  parts  tor|)edo  sand  for  general 
u.-^e.    This  made  a  nicely  working  tight  concrete. 

The  filter  gravel  was  brought  from  the  Atlantic  beaches  near 
Cape  May,  in  New  Jersey,  but  required  hand  cleaning  l)efore  placing, 
to  remove  shells,  dried  .seaweed  and  other  foreign  material.  The 
sand  was  brought  largely  from  Crystal  City,  Mis.souri.    At  first 
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this  contained  (■(»nsi(l(Mal)l("  fine  niateritil.  After  r(Muovin^  alxmt 
25  per  veul  by  t-ontinued  wasliing  the  etTective  size  wjiti  al>out  0.43 
mm.,  with  a  uriiformity  cotfticient  around  1.44.  With  a  nmall 
proportion  of  Cajx?  !May  sand  added  the  effective  size  was  increased 
to  0.47. 

In  the  application  of  the  solutions,  through  long  Hues  at  distant 
points,  the  novel  feature  is  the  use  of  lead  solution  lines,  fed  by  an 
ejector.   This  introduces  into  the  lines  sufficient  water  to  keep 

a  high  velocity.  Such  linef?  shouhi  l>e  kept  straight  as  far  a.s  possi- 
ble. Incrustation  occurred  early  with  Imth  "hypo"  and  "alum" 
lines.  KoHding  of  the  lines  so  far  ha.s  kept  them  clear.  A  riser, 
6  inches  high,  inside  the  sohition  tanks  on  the  outlet  pipe,  helps 
also.  The  grids  for  application  of  coagulant  and  chloride  of  lime 
were  early  reiauved,  for  ckaaing,  and  have  not  been  replaced.  In 
the  mixing  basin  thorough  mixing  ensues. 

One  ol  the  most  interesting  points  waa  the  strainer  system.  Prior 
to  the  construction,  the  existing  underdrains  of  this  type  were 
studied,  their  history  developed  and  provision  made  for  the  use  of 
soft  brass  strtuner  plates  of  increased  thickness,  as  well  as  for  increas- 
ing the  net  area  of  the  holes,  and  placing  brass  baffle  plates  over  the 
pipes  through  the  filter  l)ottom.  Some  of  the  data  collected  is 
summarized  in  Tables  1  and  2.  The  original  Minneapolis  plate 
was  a  so  called  Tobin  bronze  and  .showefl  n  very  low  ductility.  .TthI?^- 
ing  from  previous  strainer  construction  the  details  planned  for 
Evanstoii  weic  enlirely  safe  and  reasonable. 

After  the  beds  weie  j>ut  in  operation,  a  nuiaber  of  the  ]-iiK'h 
bolts  broke,  chiefly  because  of  miperfections  at  the  heiid,  practically' 
none  breaking  at  the  root  of  the  thread.  In  view  of  the  seriousness 
of  breaks  caused  by  flaws  in  the  metal,  the  {Anch  bolts  were  re- 
placed with  flinch  diameter  Parsons  bronse  bolts,  with  heavier 
yokes.  The  tests  of  the  lM>lts  are  given  in  Table  3.  These  show 
a  more  ductile  metal  in  the  sm^liler  bolts.  The  work  was  rebuilt, 
every  care  being  taken  to  in.sure  true  work  to  avoid  secondary 
or  reeentric  '■•tresses'.  The  wasli  water  valves  wore  also  adjusted 
to  jjrevent  water  liaiiiniei-  by  (|uiek  opening.  At  lU)  time  lias  a  pres- 
sure on  the  [ilules  been  ol)ser\'ed  ox'cr  '^  poufids  p(>r  s(iuaro  inch. 
Yet  a  nuirjber  of  i|-iiu*li  l.>oltb  have  biuken.  s^ome  at  the  ri)ot  of  the 
thrcafl,  some  l)y  irregular  jagged  breaks,  practically  all  showing  a 
non-uniform  crystalline  fracture,  a  large  portion  being  large  crys- 
tals. Bolts  actually  broken  in  test  showed  a  very  uniform  fine- 
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grained  texture.  Bentlinp:  testa  showed  that  some  bolts  could  be 
bent  double,  while  others  dimpped  before  90  d^rees  was  turned.  In 
no  ease  is  there  anything  to  indicate  the  metal  has  been  oveiBtrained, 
as  the  crass-section  is  praeticaUy  unchanged.  Hence  the  only 
conclusion  is  that  the  Parson  bionae  metal  bolts  are  ywy  variable 
in  phymcal  properties,  proving  frequoitly  defective  without  warn- 
ing.  Mooel  metal  bolts  are  now  being  used  to  replace  breaks 

Subsequent  inv^tigation  showed  that  considerable  difficulty  had 
been  experienced  on  general  water  supply  work  by  the  Boutd  of 


TABLE  1 

PAytieot  «md  ektmieei        of  strainer  plalet  fnm  ZnntUpilUt  Miwua^eU* 


J 

and  Cincinnati 

Physical  Testa 

UMIWIUS 

14 

16 

15 

0.084  X  0.737 

0  OOG  xO.75 

0.079  x  0.514 

Area,  sq.  in.  

0.062 

0.016 

0.040 

Reduction  of  area,  per  cent. . 

45.2 

10.8 

62.5 

Eltstio  limit,  lbs.  per  eq.  in.. 

6«G0 

4780O 

406BD 

Ult.  strength,  lbs.  per  aq.  in 

60100 

55450 

562S0 

Elongatioa  in  2  in.,  per  eeat. 

27.6 

10 

35.5 

Sillcy 

Broke  at  per- 

Silky 

foration 

Chemical  analysis  in  per  cent 

Copper  

65.48 

60.81 

66.96 

Tin  

0.77 

0.21 

Trace 

0.14 

0.08 

0.05 

0  26 

34.23 

38.37 

32.64 

Water  kSupi)ly  of  New  York  City,  aiid  tliut  bolts  even  lurgc  as 
2  inch  diameter  had  broken  under  no  strain  (See  Brass  in  Engineer' 
ing  Contiruetion  by  A.  D*  Flinn,  Munidpal  Enipneers,  City  of  New 
York,  Feb.  25, 1914).  This  pouita  to  the  need  of  the  utmost  care 
in  adeoting  non-Ksorradve  allpys  of  higjh  strength,  even  from  care- 
ful manufacturers,  and  the  present  indications  are  that  such  metal 
should  be  used  with  great  caution. 

The  operating  results  obtained  at  Evanston  are  of  interest  as  thipi 
is  the  first  large  modern  plant  on  Lake  Michigan.   One  of  the  iiret 
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developments  was  exceedingly  short  filter  runs,  the  loss  of  head 
building  up  to  10  ft  ( t  in  three  houni  frequently  in  thirty  minutes. 
Inveslij^ution  showed  that  this  was  apparently  cfiiifod  V)y  large 
amounts  of  diatoms  present  ohicfly  Astorinnrlla  [4(A)  to  2(XK)  stand- 
ard units  per  cc).  The  interlacing  arms  of  this  organism  made 
almost  ft  water-tight  mat  on  the  surface  of  the  filter.  In  order 
to  keep  the  wash  water  witinn  reasonable  bounds,  whenever  the 
loss  of  head  ran  up  to  8  feet  or  over,  the  bed  was  shaken  up,  by 
tuming  on  the  wash  water  and  as  quickly  turning  off.  After  two 
or  three  ahakee,  the  bed  had  to  be  waahed,  but  at  periods  uauaUy 
three  hours  or  more.  With  the  dkmnution  of  the  diatoms  to  less  than 
400  standard  units  per  ec.  in  November,  the  runs  lengthened  to 
eight  to  sixteen  hours. 

With  the  low  turbidity  and  low  bacterial  counts  in  the  raw  water, 
the  removal  of  bacteria  by  the  filters  alone  is  not  complete,  2  to  4 


TABLSS 

Tetts  of  strainer  bolls 


Actiwllb. 

lib.  p«r«q.  in. 

0.25 

1075 

40180 

0.373 

5S40 

86190 

0.375 

5140 

75720 

0  373 

5960 

87650 

0.373 

6190 

91030 

Snapped.  Brittle. 


Nora.  All  broke  at  root  of  thrssd.  All  |  ineh  bolts  Panons  bronse. 


pounds  of  chloride  of  lime  being  used  per  nullion  gallons  as  a  finish- 
ing agent.  Tlie  turbidity  is  entirely  removed.  With  varying 
turbidities,  and  wide  range  of  flow,  the  conditions  to  be  met  frequently 
tax  the  flexibility  of  the  coagulating  basins.  A  secondary  applica- 
tion of  coagulant  ju.st  before  the  water  is  apphed  to  the  filter  is  of 
great  service,  giving  a  large  heavy  fioc. 

Contrary  to  expectations,  the  coagulant  flocculates  very  readily, 
giving  large  heavy  floes  with  amounts  of  0.6  gram  per  gallon  and 
upward.  In  ibe  prennunary  laboratory  tests  of  the  original  report, 
considerable  difficulty  was  experienced  in  getting  a  good  floe  with 
low  turbidities. 
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lluiining  at  a  slight  overload,  the  bacterial  removal  was  over  90 
per  c&oi  at  times  with  less  than  1000  bacteria  per  cc.  on  agar  at 
20  degrees  G.  in  the  raw  water.  With  the  lowering  of  the  diatoms 
and  the  decrease  in  filter  rate  to  a  usual  rating,  the  bacterial  removal 
has  increased.  Generally  3  pounds  of  ofaloride  of  lime  per  million 
gallons,  applied  to  the  filtered  water,  proves  effective  as  a  finishing 
agent,  removing  all  gas  formers.   One  pound  is  too  little. 

Under  winter  conditions  the  wash  water  is  averaging  3.2  to  4.3 
per  cent,  with  filter  runs  from  four  to  Rixtecn  hours  long,  the  turbidity 
ranging  from  7  to  50  p.p.m.  In  December,  1914,  the  results  were 
as  follows: 


MAX. 

imr. 

20 

40 

7 

IS 

10 

4 

Coagulant,  gr.  per  gal  

0.76 

0.85 

0.61 

3  5 

0.9 

4.3 

5.9 

2.8 

Baotaria  per  ec.  (on  agar  20  deg.,  4  days)  

7.3 

12.2 

4.6 

664 

2000 

1-20 

m 

,  1400 

90 

87 

;  600 

0 

Plant  

23 

00 

0 

The  treatment  of  the  water  at  Evanston  has  largely  eliminated 

typhoid.  However,  not  enough  time  has  elapsed  to  .show  the  effect 
of  filtration,  but  the  results  produced  by  the  use  of  the  "hypo" 
applied  since  January  1,  1912,  are  of  interest.  For  this  table 
the  author  is  indebted  to  Prof.  W.  Lec  Lewis,  city  chemist. 


TABLE  4 

Typfutid  fever  death  rates  per  10,000 


T»AB 

omoAoo 

BVAXttTON 

1007 

17.5 

21 

1908 

15 

32 

1909 

12.5 

28 

1910 

13 

24 

1011 

10.8 

28 

1012 

7.6 

14.3 

1913 

10.6 

13.3 

1914 

7.6 

6.0 
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For  oonvenience  in  keeping  the  operating  leeords,  aeveral  f oinw 
were  devued,  combining  tbe  good  points  of  tsnneal  fonnB  from  many 

plants.  Tbeee  forms  are  given  herewith.  Forms  1  and  2  are  for 
the  filter  attendant  to  fill  in.  Form  3  is  filled  in  each  day  by  the 
chemist  or  engineer  in  charge  of  the  plant,  giving  a  handy  and 
complete  sunmiaiy  at  the  end  of  each  month. 
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REPORT  OF  COMMITTEE  ON  WATER  CONSUMPTION 
AMERICAN  WATER  WORKS  ASSOCIATION,  1913-1915 

In  presenting  its  report  of  results  obtained  to  date,  your  Water 
Consump^n  Committee  believes  that  it  has  made  a  beginnuig 

toward  the  segregation  of  water  uses  in  American  cities. 

Our  object  has  been  to  improve  on  the  old  misleading  standard 
"Total  Per  Capita  use" — total  consumption  divided  by  population. 
Conditions  in  different  municipalities  vary  so  greatly  as  to  render 
"Total  Per  Capita"  useles.s  for  purposes  of  comparison  and  in  begin- 
ning our  labors  two  years  ago  we  sought  to  divide  water  consump- 
tion into  two  main  classes— Dometftc  and  iVbn^Domeslte.  The  latter 
divided  into  three  sab^lnflses  where  possible.  Thus  we  have: 

Domestic  use :  Or  that  whdly  lor  residential  or  domestic  purposes. 

Non-Domestic  use:  Industrial,  or  railroads,  factories,  etc. 

Commercial .  Or  stores,  saloons,  stables,  Ixiarding  houseSi  etc., 
including  double  houses. 

Public:  Or  fire  protection,  street  sprinkling,  sewer  flushing,  public 
buildings,  schools,  fountains,  etc. 

The  responses  received  to  our  circular  inquiry  were  both  CTati- 
fymg  and  disappointing,  gratifying  in  the  large  number  of  returns 
and  disappointing  because  many  cities  were  unable  to  classify  their 
meter  readings  even  into  the  two  simple  divisions  of  Domestic  and 
Non-Domestic  use.  However,  we  believe  we  are  able  to  present  to 
the  Association  a  body  of  fairly  accurate  data  from  which  valuable 
conclusions  may  be  drawn,  and  it  is  our  hope  that  this  beginning 
will  encourage  all  water  works  officials  to  keep  their  records  so 
that  segregated  statistics  of  water  consumption  mfty  be  obtained. 

We  would  recommend  that  the  work  iHgun  hy  this  committee 
be  repeated  from  time  to  time  until  more  compietc  records  are 
available  to  our  members  on  which  to  base  reliable  conclusions 
regarduig  the  legitimate  requirements  of  each  cl&sa  uf  water  users. 
Ck>neeming  these  vtfious  dasses  tlie  following  observations  may  he 
in  order. 

Industrial  use:  No  community  is  a  criterion  for  another  in  this 
class  of  use  and  therefore  it  is  indispensable  that  data  relating  to 
industrial  use  should  be  separated  from  the  total. 
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Commercial  use:  It  will  be  found  that  this  class  ofoonsumption 
does  not  vary  per  capita  as  greatly  as  industml  use. 

Public  use:  Here  the  consumption  will  vary  according  as  the 
water  is  paid  for  or  is  free  in  consideration  of  franchise  rights,  etc. 
Wc  should  cooperate  with  public  service  commissions  in  urging 
water  companies  and  departments  to  adopt  meter  measurement  and 
fair  charges  for  all  water  used  for  public  purposes. 

Domestic  use:  This  wc  have  attempted  to  separate  as  fully  as 
poadble.  Our  results  seem  to  indicate  tbat  the  old  standard  of 
100  gallons  per  capita  or  even  tlie  50  gallons  which  has  been  much 
used  by  engineers  of  late»  can  now  be  replaced  in  most  communities 
by  an  allowance  of  25  gallons  per  capita  daily  for  domestic  use, 
and  that  half  of  this  amount  is  a  possibihty  where  meters  are  in 
general  use.  But  here  tabulated  statistics  must  not  be  applied 
without  judgment  for  obviously  it  is  unjust  to  compare  a  niill  town 
in  Western  Pennsylvnni  i  l  aving  no  lawns,  few  sewns  and  where 
poverty  or  econumy  reigns;  with  a  suburb  of  New  York  or  Chicago, 
having  witle  lawns,  thorough  sewerage,  and  the  elaborate  plumbing 
of  prosperous  homes.  ' 

We  have  attempted  to- classify  double  houses,  iiats,  etc.,  as  com- 
merdal  use  in  Onto  that  Wr  reported  domestic  per  capita— based 
upon  five  persons  per  tap,  see  column  33  of  our  table— mi|^t  be 
more  accurate.  Column  32  is  however  the  more  reliable  index  of 
domestic  use. 

The  gist  of  our  investigation  is  presented  in  the  form  of  a  dia- 
gram in  which  the  cities  are  Arranged  in  order  of  their  total  per 
capita  use,  the  largest  brintr  at  the  top.  Shaded  areiis  show  the 
domestic  and  non-domestic  use,  while  the  space  between  these  areaa 
representfi  the  supply  "unaccounted  for."  When  we  confine  our- 
selves to  those  cities  iiaviiig  95  per  cent  or  more  of  their  taps 
metered,  this  diagram  brings  out  the  "  unaccounted  for"  loss  whidl 
we  know  exists  in  every  water  works  agrstem.  It  is  apparent  that 
this  loss  varies  from  10  per  cent  to  more  than  60  per  cent  of  the 
water  delivered  to  the  mains,  and  here  lies  an  important  field  for 
economy  and  the  elinunation  of  underground  waste. 

This  graphical  presentation  should  be  of  use  in  various  ways; 
as  for  example,  in  rate  making  cases  under  public  service  control, 
for  it  is  too  frequently  presumed  that  all  the  water  pumped  is  de- 
livered to  the  consumers,  and  naturall}'',  rates  based  on  this  assump- 
tion, sooner  or  later  are  found  to  be  confiscatory. 
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In  conclusion,  we  would  call  attention  to  the  fact  which  ^^^^^^ 
to  be  brought  out  by  our  diagram,  that  the  per  capita  water  con- 
sumption of  a  city  docs  not  depend  upon  its  size,  nor  does  it  seem 
to  depend  entirely  upon  the  percentage  of  taps  metered.  The 
largely  metered  cities,  as  a  rule,  are  found  well  down  in  our  dia- 
gram; but  there  are  notable  exceptions  of  cities  maintaining  low 
per  capita  rates,  although  only  partially  metered. 

BtispectfuUy  submitted, 

John  N.  GHaarBB, 
Ambxanpbb  Pottbr, 
h.  j.  montovubu, 
W.  S.  CmwsB, 
E.  E.  Davis, 
Edwabd  S.  Cot  k, 

Chairman. 
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RttORT  OF  WATBR 


Akron,  Ohio  . . 
AlbMor.  N.  Y. 

Aitoona.  Pft  

Appletoa.  Wbk  

AAlMd,ins  

AofMl*.  M«  

Allentown,  Pa  

Balumore,  Md  

Bdolk,ini  


BiddrfHd«ndaiQe.lb. 


Brookvilie,  Ont  

Bnwsiriek.  He.....  

Buido.  N.  Y  

Buffalo  fSuburbaL  N.  Y. 
Burlioiton,  I*.*  


CateuM*.  India.... 

N.C... 


Cheyenne,  Wyo..... 

CSkiOHBb  lU. ....... . 

CUdMitaB.lllm.*.. 

Clarkaburt.  W.  Va. 
Claxksrille,  Tenn. . . 

Cornlnt,  N.  Y  

OPtioeU  Blufls,  Tb.  • 
CfintoB,  1m  


D&JiaH,  I->ra  

Da^oono,  Fla.... 

Delaware,  Ohio. 

Den  -  nr.  Colo. . . . 
Oolulh,  Minn.. . 


Edceworth  Water  Cb. 

Elmin.  N.  Y  

Elyria,  OLio.  

Brie.  F)a  
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Eveleth.  Minn  
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DRY  FEED  OF  Q 


ICALS.  IN  WATER  PURIFICATION 


Bt  W.  F.  Montobt 

Dry  feeding  of  chemicals  has  been  practiced  in  America  plants 
to  a  oonsiderEble  extent  for  more  than  ten  yeara.  At  St  Louia 
in  1903  and  1904  the  advanta^se  of  avoiding  bulky  solutions  of  iron 
sulphate  and  milk  of  lime  was  appreciated  and  the  method  adopted 
hy  which  the  chemicals  were  dumped  at  five  minute  intervals  into 
dissolving  (or  slaking)  tanks  and  the  sohition  or  suspension  applied 
to  the  influent  water  without  further  control.  Later  (1908)  this 
method  whs  modified  by  the  use  of  clock  operated  automatic  scales 
for  limr .  and  a  modified  orifice  feed  for  iron  sulphate.  The  latter 
consists  of  a  vertical  orifice  discharging  upon  a  cylindrical  drum 
revolving  at  a  constant  speed.  Under  test  conditions  with  crushed 
and  screened  material  its  operation  was  satisfactory  and  its  error 
small. 

At  Lancaster,  Pennorlvania,  a  device  was  introduced  which  is 
thus  referred  to  in  Engineering  Record,  September,  1907. 

Originally  designed  for  softening  and  coagulation  with  lime  and  soda 
eA,  it  WM  dteidsd  to  make  no  change  in  hardneee  the  water,  but  to  OM 
alum  and  soda  aa  dry  powders  which  are  thrown  into  the  water  by  a  distribut- 
ing device  actuated  by  a  Poncelot  undershot  wheel  opwated  by  the  water 
as  it  flows  into  the  eoagulating  basin. 

Hiis  was  an  adaptation  of  the  principle  involved  in  the  Maagnoi 
apparatus  (1884)  for  softening  water  by  the  use  of  a  dry  powder 

"Anti-calcaire." 

Mr.  Allen  Hazen  in  Engineering  Record,  July  19,  1913,  describes 
and  illustratf^  n  device  for  applying  aluminum  sulpbflte:  A  screw- 
conveyor  is  opeiated  in  the  bottom  of  a  hopper  by  a  motor  (electric 
or  water).  Variations  in  the  speed  of  the  screw  are  controlled, 
first,  by  a  system  of  multiple  gearing  admiiiing  of  easy  and  wide 
change  and,  second,  by  changing  the  speed  of  the  motor.  This 
apparatus  designed  in  1907  by  Mr.  Hasen  for  Brisbane,  Australia, 
was  worked  out  in  its  mechanical  details  by  Mr.  R.  S.  Weston, 
who  installed  a  copy  at  Kno3mlle,  Tennessee.  Mr.  Hasen  states 
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that  siinilar  apparaiiw  lias  been  installed  in  a  niunber  of  other 
plants  with  which  he  has  had  to  do,  and  mentions  the  practical 

working  of  the  device  with  aluminum  sulphate  and  experimental 
success  with  calcium  hypochlorite  by  the  introduction  of  an  "ar- 
rangement pimilar  in  construction  to  a  mpftt  chopper  in  the  bottom 
of  the  hof)[)er,  above  the  screw,  and  operating  it  by  the  same  motive 
power  as  the  screw,"  to  break  up  lumps  and  reduce  the  material 
to  a  size  that  can  be  handled  by  the  screw. 

In  1910  Mr.  W.  Donaldson  devised  an  apparatus  in  which  frio- 
tioQ  drive  of  a  worm  gear  aetnates  the  screw,  permitting  a  niee 
adjustment  of  the  weight  of  substance  deliverad  through  a  wide 
range.  Nine  of  these  devioes  are  in  use  in  seven  plants;  ei^t, 
for  applying  hydrated  lime,  and  one  for  sulphate  of  iron.  Attempts 
to  use  it  for  soda  ash  have  been  unsatisfaetoiy.  Mr.  Donaldson 
has  made  no  publication  concerning  the  apparatus,  whidi  seems 
worthy  of  a  detailed  description. 

The  matter  of  dry  teed  has  been  in  the  minds  of  many  water  works 
men  for  a  number  of  years.  What  has  been  the  genetic  relation 
between  the  various  developments  mentioned,  the  writer  will  not 
undertake  to  say.  It  is  probably  true  that  the  question  has  been 
in  the  air  for  a  long  period,  and  has  received  a  wider  consideratioik 
than  any  one  has  realised* 

Perhaps  some  standardisation  of  these  devices  may  come  about, 
such  as  has  occurred  in  otbor  apparatus  for  water  treatment,  filter 
control  and  the  like,  so  that  each  user  may  not  find  it  necessary 
to  design  throughout  an  apparatus  for  his  particular  need.  In 
very  larp:c  plants  automatic  scales  are  practical,  as  experience  at 
St.  Louis  has  demonstrated.  For  plants  of  medium  and  small 
size,  dry  feeding  has  proved  feasible  in  a  number  of  cases. 

Regardmg  the  measure  of  success  which  may  be  hoped  for  in  any 
instance,  the  physical  diaracter  of  the  material  plays  an  important 
part.  Mr,  Basen  calls  attrition  to  the  necessity  of  having  sul- 
phate of  alununum  crushed  to  a  smaller  sise  than  that  ordinarily 
used,  that  it  may  be  fed  dry,  and  to  the  difficulty  with  caldum 
hypochlorite  on  account  of  its  physical  properticB.  It  may  be  of 
interest  to  call  attention  to  those  speciRc  properties  of  substances 
in  common  use,  which  affect  their  adaptability  to  this  method  of 
application. 

The  properties  of  a  suhntance  which  affect  its  storage  are  closely 
related  to  the  success  of  feeding  devices.   A  model  substance  for 
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application  in  this  way  should  be  uniform  in  size,  constant  in  com- 
position, permanent  under  prcvailinj^  conditions  of  temperature  and 
presBUrc,  and  neither  hyp-rosropie  nor  efflorescent. 

Perhaps  the  most  remote  from  this  is  calcium  hyp  n  hlorite;  be- 
cause of  its  instability,  its  dLsagrceable  odor,  and  its  tendency  to 
take  up  moifiture,  ail  of  which  connote  loss  of  efficiency,  as  well 
as  the  mechanioal  difficulty  of  feeding  regularly  a  more  or  less  moist 
and  lumpy  material,  dry  feed  for  hypo  fleems  impraeticable. 

Alummum  sulphate  if  fairly  fine  and  unifona  gives  no  trouble. 
It  is  stable  at  prevailing  temperatures,  not  hygrosooploi  does  not 
cake,  or  bridge  readily.  Especislly  advantageous  is  dry  feeding, 
as  reducing  to  a  minimum  the  corrosive  action  of  1l  solution  on 
pipes  which  convey  it. 

Hydrated  lime  of  good  qualit\'  for  water  treatment  is  now  a 
commercial  product,  costing  more  of  course  than  its  equivalent 
of  lump  lime.  But  in  many  instances  this  excess  would  he  almost 
or  wholly  met  by  the  general  simplification  of  the  plant  and  the 
lowered  cost  of  attendance. 

As  now  manufactured  it  is  air-separated  and  so  unifoim  in  sise 
that  99.68  per  cent  will  pass  a  10(Mneflh,  and  97.98  per  cent  a  200- 
mesh  sieve.  That  it  has  a  tendency  to  bridge  over  an  orifice  is  a 
difficulty  which  has  to  be  met  where  automatic  scales  are  used  in 
filling  it  into  bags  at  the  place  of  manufacture,  as  well  as  in  tine  dry 
feed  apparatus.  The  same  trouble  occurs  with  any  fine  amorphous 
material.  Deterioration  is  proportional  to  the  pressure  of  carbon 
dioxide  to  which  it  is  exposed.  This  is  onimarily  very  small,  save 
for  jnirely  local  conditions.  Because  of  its  great  uniformity  it  is  es- 
pecially well  adapted  to  dry  feed. 

Lump  lime  is  applied  with  automatic  scales  at  St.  Louis  and  at 
Columbus.  The  difficulty  of  adapting  the  scales  to  dosely  control 
coarse  and  fine  material  has  not  been  wholly  overcome.  It  is  im- 
posnble  to  crush  this  material  without  fines,  and  wasteful  to  elimin- 
ate them.  But  the  fines  bridge  as  badly  as  hydrated  lime,  with 
resultant  overloading  and  overdosing.  Still  a  great  improvement 
has  been  made  within  the  past  six  years,  and  the  method  may  he 
accounted  successful.  The  storage  problem  in  handlino;  1?ir{Tf  quan- 
tities of  lime  is  associated  with  the  mechanical  rather  than  with 
the  chemical  side,  in  that  the  upkeep  of  conveying  machinery  is 
the  serious  feature  rather  than  deterioration  in  quality.  If  kept 
in  bins  that  are  practically  air  tight  no  deterioration  occurs.    It  has 
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long  been  known  that  carbonsticm  ooeun  at  oidmaiy  temperature 
only  after  hydration.  If,  therefore,  acoesB  ol  moist  lur  into  this 
material  is  prevented)  carbonation  prior  to  slaking  will  be  nil.  Dry 
feeding  to  slaking  tanks  discharging  directly  into  the  water  to  be 

treated  has  the  ach  antage  of  space  economy  and  of  freedom  from 
incrustation  in  pipe  systems  with  troublesome  stoppages. 

With  iron  .sulphate  a  difhculty  arises  in  the  physical  behavior 
of  the  snbstanre  under  temperature  conditions  occurring  at  some 
time  during  almost  every  day  from  June  to  l^te  September.  The 
ofdmary  pure  sulphate  eontains  eeven  moleculee  erf  water  of  crys- 
tallisation. In  behavior  it  is  sunilar  to  copper  sulphate,  which 
furnishes  the^stock  illustration  of  the  Phase  Rule  to  crystals  ol 
hydrated  salts.  It  has  been  shown  by  Hofman  and  Wanjukow 
that  at  21*^0.  (70°  Fahr.)  in  a  stream  of  air  this  crystal  form  loses 
three  molecules  of  water  and  pass^  over  into  pale  green  crystals 
ha\nng  hut  four  molecules  of  water  (Fe^O  -  4HiO)  which  at  80°C. 
(170°  Fahr.)  lose  tlnee  molecules,  undergo  a  transformation  at  132'*C. 
and  begin  to  be  oxitli^rd  very  slowly  at  IGT^C;  oxidation  continues 
with  the  rise  to  455°(  .  when  conversion  to  FetO>2jSO«  is  complete, 
and  the  last  molecule  of  water  is  expelled. 

Hiis  first  trandtion  to  F«SO4.4H|0  ocoura  to  a  limited  extent 
in  summer  shipment  in  bags  or  in  bulk,  so  that  the  materiel  has  a 
green  gray  appearance  oonmionly.  The  eictent  to  whidi  altera- 
tion occurs  does  not  greatly  change  the  composition,  only  making 
analyse?  !^how  a  trifle  more  than  100  per  cent  of  ferrous  sulphate, 
(FeSOi-THjO).  But  the  slight  efflorescence  of  exposed  layer  serves 
to  inoculate  the  whole  mass  with  the  lower  hydrate,  facilitating  the 
transformation. 

If  such  a  mass  is  stored  in  a  closed  l)ottlc  or  other  coutainer  at 
a  temperature  of  2i°C.  or  slightly  higher  the  resulting  loss  of  water 
of  crystallization  in  one  part  gives  rise  to  a  new  trouble.  The  water 
vapor  given  in  the  warmer  layer  is  lighter  than  air;  condensing  on 
cooler  particles,  it  is  taken  up  by  some  pale  green  particles  of  the 
lower  hydrate  and  in  thdr  re-erystaUisation  in  contact  with  other 
dark  green  ordinary  crystals  there  is  a  cementing  into  masses  of 
considerable  size. 

"^Ticn  iron  sulphate  is  stored  in  large  bins  which  are  dust  proof 
and  almost  air  tight,  a  similar  condition  occurs.  At  St.  Louis  the 
bins  are  20  feet  in  diamc^ter  and  40  feet  deep.  There  have  licr  n 
times  within  the  past  six  years  when  the  whole  content  of  a  bin 
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was  in  one  maas.  Again  the  bottom  portion  migbt  be  leas  finn 

than  the  upper,  so  that  a  cylindrical  portion  was  supported  over  an 
air  filled  space  below;  or  jin  oppning  about  two  feet  in  diameter 
remained  surrounded  by  a  cylinder  whose  walls  were  nine  feet  thick. 
Even  in  a  smaller  bin  which  was  refilled  at  frequent  intervals  this 
caking  occurred  to  such  an  extent  that  its  effective  holding  capacity 
was  limited  to  a  nearly  cylindrical  vertical  opening  through  the 
central  portion.  However,  this  oaked  material  lost  nothing  but 
a  modicum  of  water,  and  had  suffered  a  concentration  rather  than 
a  det^oration,  since  it  has  been  shown  that  oxidation  occurs  only 
at  high  temperatures. 

With  a  well  designed  crusher  it  r  vn  l  e  prepared  for  dry  feeding. 
It  is  necessary  that  a  fair  degree  of  uniformity  be  given  this  as  any 
other  material  which  is  to  be  fed  through  nn  orifice.  In  July  to 
September  of  1913  when  caked  mat^^rinl  was  imperfectly  crushed 
and  fed,  analyses  of  the  solution  checked  agamst  the  volume  of  water 
(metered)  gave  results  ranging  as  low  as  45  per  cent.  The  results 
were  obtained  with  an  orifice,  where  material  and  voids  are  measured 
together,  and  with  material  that  was  coarse,  with  more  or  leas  abun- 
dant lumps  of  all  siaes. 

It  is  therefore  important  in  using  dry  feed  for  iron  sulphate, 
that  the  material  be  fairly  uniform  or  freshly  crushed  and  fed  from 
a  small  open  hopper  frequently  filled.  Under  these  conditions, 
which  will  be  readily  met  in  a  plant  of  medium  size,  iron  sulphate 
may  be  successfully  fed,  for  the  difriculties  mentioned  arise  from 
storage  in  large  bulk.  In  bags  which  permit  the  escape  of  lihorated 
water  vapor,  serious  caking  from  this  cause  has  not  been  observed. 
It  is  probul)le  that  shallow  bins  open  to  tlie  air  would  be  less  subject 
to  troublesome  caking  than  the  deep  and  relatively  narrow  ones 
here  referred  to.  Whether  a  dry  feed  machine  or  automatic  scales 
are  used  should  be  determined  by  the  sise  of  the  plant.  For  laige 
phmts  undoubtedly  the  scales  are  best  adapted  as  being  leas  sen- 
ntive  to  use  variation  than  an  orifice  device  or  a  screw  conveyor. 

Whatever  method  of  feeding  iron  sulphate  be  adopted  considera- 
tion should  be  given  to  the  possibility  of  growth  of  algae  in  the 
solution.  Po  far  as  the  writer  is  aware  this  has  not  been  discussed, 
although  fknibtless  others  have  noted  such  growth  in  moderately 
strong  solutions  of  this  neutral  salt,  as  well  as  the  common  develop- 
ment in  iron  bearing  waters  carrying  but  a  few  parts  per  million 
of  iron.    In  a  solution  of  one  and  one-half  pounds  sulphate  of  iron 
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per  gallon,  cquivaJent  to  more  than  3700  parts  of  iron  (Fe)  per 
miUion,  the  growth  at  and  near  the  surface  was  heavy  and  of  sueh 
oonsisteni^  that  lumps  of  it  breaking  loose  from  the  tank  waUs 
were  firm  enough  to  dog  the  outlet.  It  is  inexpedient  to  use  long 
pipe  Bystems  in  oonvejing  a  scdution  in  wlueh  sash  a  growth  may 
develop. 

It  is  apparent  that  each  substance  presents  the  virtues  and  de- 
fects of  its  properties.  It  is  essential  that  these  be  recop^iz^d  and 
(•(  iisidprcd  in  adopting  a  method  of  feeding.  Dry  feed  for  alum, 
Uinc  and  iron  sulphate  offers  certain  advantages  in  permitting  a 
reduction  in  the  extent  of  pipes  and  the  number  of  valves  and  fit- 
tings exposed  to  comsicHi,  incni8tatk>n»  or  stoppage  from  growths; 
economy  of  space  In  plant  anangsBMnt;  a  poseible  economy  of 
attendance,  and  ready  control  of  applied  chemicals. 
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Prbsbnted  at  Mbetino  of  New  York  Section  of  the  Ameri- 
can Watbh  Works  Association,  Thubsoat,  Dbcbbibbb  3, 1914. 

Bt  Wmau  W.  Bbdbb 

Engizieers  are  prone  to  give  first  place  to  the  oonstruction  of  new 
works  and  oonsider  that  the  maintenaiice  of  engineering  works 

does  not  present  problems  of  equal  importance  or  interest.  Such 
an  attitudf>  is  unfortunate,  and  is  p^onorally  baaed  on  a  lack  of  knowl- 
edge of  the  magnitude  of  maintenance  problems  and  the  opportu- 
nities in  maintencmce.work  for  the  display  of  engineering  and  organ- 
ising ability  of  the.  highest  order. 

One  of  the  results  of  the  engineer's  failure  to  appreciate  the  proper 
position  of  maintenanoe  work  in  the  engineering  field  is  the  idati've- 
]y  few  papers  published  on  this  subjeet.  The  difficulty  of  obtaining 
data  on  organisation  and  methods  in  uie  in  large  maintenanoe 
operaflons  is  strong  testimony  to  the  truth  of  the  above  statemrat. 
The  writer  baS|  therefore,  prepared  the  following  description  of  the 
maintenance  of  the  distribution  system  of  New  York  City,  believ- 
ing that  moro  published  information  on  such  subjects  would  be 
helpful  to  the  profession. 

The  distribution  system  of  New  York  covers  an  area  which  is 
35  miles  long  and  20  miles  broad,  and  divided  by  canals,  rivers  and 
bays  which  have  to  be  crossed  by  the  distribution  mains.  A  uum- . 
ber  of  islands  having  a  population  varying  from  a  few  hundred  to 
several  thousand  must  also  be  supplied,  and  add  to  the  complexity 
of  the  problem.  See  Diagram  No.  1. 

Eight  distribution  leservoiis  of  a  totai  capacity  of  2600  m.g.,  with 
surfaces  varying  from  119  feet  to  250  feet  above  tide  level,  and  eight 
stand  pipes,  with  overflows  var3ring  from  140  feet  to  453  feet  above 
tide  level,  are  used  to  equalize  the  flow  to  the  fourteen  separate 
ser%nces  in  the  five  boroughs.  See  Table  No.  1.  Excluding  tun- 
nels and  masonry  conduits,  there  are  2800  miles  of  mains  of  sizes 
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vaiying  from  4  inches  in  diameter  up  to  60  inches  in  diameter,  to 
which  an  ooimected  60,000  valves,  43,000  hydrants  and  over  360,000 
services.   The  details  arc  given  in  Table  No.  2.   Over  500  m.g.d. 

are  delivered  through  this  system. 

The  services  for  each  borough  are  shown  on  the  accompanying 
diagram.  No.  2,  which  indicates  both  the  area  supplied  and  the 

TABUS  1 

Water$he<h — areas,  eapaeiiiMt  drttfUf  «fe. 


CrotoQ  

Bronx  and 

Byram. . . . 
Brooklyik.... 

Queens,  3rd 
Ward  


auca  or 

•Q.  MI. 


seo 


SATB 

TIXLD 

M.a. 


sac 


CAPACITY 
MILLION 
OALLOMB 


1.1  o  M 
H  h  S 


New  97  ' 
Old  71 

Driven  well : 
system.  | 
Makes  { 
water- 
shed lim- ; 
its  indefi-{ 
nite.  [ 


Jerome  Av.  Tower 
I  Jerome  Paric  Ree. 

j  High  Bridge  Tower 
:  High  Bridge  Res. 
j  Central  Park  Res. 

I 

15  '  Williamsbridge  Res. 
150  Ridgewood  Res. 

.  Mt.  Prospect  Res. 

i  Mt.  Prbepect  Tpwer 
6  {college  Pt.  Staiid- 

:  pipe 

j  Flushing  Btandpipe 
Ridi^ood  Bee-t 


Tottenville  Stand- 

j  pipe 

lOrj-mesHiU  Stand- 
1  pipe 

Third  Ave.  Ret. 
I  Clove  Res. 


o.o3d| 
773.0001 

0.045 
11  000 
1200.000 

I 


ao3 

134 

336 
■J18 
119 


140  000 
304.000 
19.185 
0.112 

0.895 
0.800 
304.000  172 


0.140 


197 
172  I 
200  j 
280  I 

192  j 
221 


0.220i 


O.800 
3.900| 


143 

453 
213 
2M 


18 

134 


15 


12 


*  Datum  =^  Mefui  ^ea  level  at  6audy  iiuok. 

t  Brooklyn  eyBtcm  fumidies  about  10  m.g.d.  to  1st  Ward. 

elevation  of  reservoir  or  stand  pipe  controlling  the  liydraulic  gradi- 
ent. In  addition  to  tbf  domestic  system,  there  ar(>  thr(>e  separate 
high  pressure  fire  systems  covering  over  7200  acres  witJi  170  miles 
of  mains  from  8  inches  to  24  inches  in  diameter,  on  which  are  lo- 
cated 4100  hydrants  and  6650  vuives. 
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To  the  existing  S3r8tem  th^  is  to  be  added  in  about  a  year  the 
great  CatBldU  system,  with  its  17  miles  of  rock  tunnel,  22  feeding 


TABLE  a 

Di^riSmtion  inotnt,  iniIiim  and  kydranU  in  place — 19!4 


Jfot'tM 
60... 
48... 

36... 
30... 
34... 
90... 

le... 

14... 
12... 
10... 

8... 

«... 

4... 


Total. 


48... 


ao. 

24. 

20. 
16. 
14. 
12. 
10. 

8. 

6. 

4. 


«  •  •  •  «  I 


Total. 


MANaATTAK 


Hydrants 

Totftl  (all  paiternd) . 


bOO 
245,000 

2.S1.000 
54,000 
13,000 
fl29,000 
34,000 
2,(XH> 
245,000 
14,000 
'  148,000 
3,W5,000 
133,000 


5,043,800 


65 
111 

45 

21 
555 

81 

6,763 
10 
651 
19,936 
375 

28,463 


20,125 


BBOOKLrN 


166,000 

01,000 
S<).f]0O 
•12,000 

371,000 

266,000 
3,000 

502,000 
20,000 
69,000 
2. 12*3,000 

137,000 


3,008,000 


24 
69 
82 
77 
703 
656 
1 

1,629 
7 

4,813 
14,044 
134 


22,238 


QOXXKS 


46,000 
42,000 
38,000 
35,000 
7,000 

250,000 
32,000 

440,000 

.m.ooo 

42,000 


1,235,000 


9 
11 

02 
28 
9 
708 

4') 
1,233 
2,020 

34 


KOBHOJOI 


4,154 


10 

63,000 
50.000 

50,000 
11,000 
263,000 
29,000 
270,000 
302,000 
307,000 


1,344,016 


80 
50 
21 
304 
41 
917 
2,262 
1.081 

4,706 


17,782  j        2,798  j  2,593 


shafts,  and  ir>  miles  of  delivery  mains,  varying  on  land  from  48 
inches  to  lit)  inches  in  diameter,  and  including  two  miles  of  36  inch 
submerged  pipe,  connecting  Brooklyn  with  Richmond. 
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ORGANIZATION  OF  REPAIR  COS. 
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Plate  No.  1  shows  the  s't^'mti  and  second  floor  [Ann  of  the  East 
New  York  headquarters  in  Brooklyn,  uikI  Phites  Xos.  2  and  3  are 
photographs  of  this  building  which  is  uearing  completion. 

Plate  No.  4  is  a  photograph  of  the  24th  Street  Station,  which 
serves  as  headquarters  for  a  repair  company,  the  meter  testing 
shop,  garage,  blacksmith  shop,  maehtne  shop  and  store  yard. 

Headquarters,  such  :is  that  erected  at  East  New  York  Station, 
?ost  about  $25,000,  exclusive  of  land,  and  can  adequately  provide 
or  a  force  of  forty  men,  six  horses  and  six  wagons,  or  automobiles. 
Space  is  provided  under  the  sheds  for  the  storage  of  valves  and  hy- 
drants, it  being  expected  that  pipe  and  special  casting  would  be 
stored  in  the  open. 

Equipment,  Materials  and  Supplies 

There  is  a  natural  tendency  to  hoard  articles  which  may  nt  some 
time  be  useful  and  which  one  may  have  had  difficulty  in  ()l)tHining 
in  the  past.  Foremen  in  charge  of  lepair  eompanieei  have  tins 
very  human  trait,  and  the  resulting  accunmlation  of  useful  and  use- 
less material  makes  for  confusion  and  inefficiency.  As  a  corrective, 
a  standard  quota  is  set  up  for  each  repair  company,  the  same  quota 
being  used  where  companies  are  of  aiqiroximatdy  equal  sise.  This 
quota  represento  the  equipment,  materials  and  supplies,  that  slK»uld 
always  be  on  hand,  plus  about  one  months'  consumption  of  the 
materials  and  supplies.  After  such  quota  has  lx?en  fixed,  the  sur- 
plus at  each  headquarters  is  removed  and  sent  to  a  central  store- 
house, wliere  it  is  j)laeed  in  stock,  or  consijnied  to  the  scrap  heap, 
if  it  is  useless.  At  appro-xhnately  the  end  of  the  month,  the  ch^rk 
makes  a  list  of  all  ('(luipment,  materials  and  supplies  consumed 
during  the  month  and  requisitions  the  storekeeper  for  such  articles 
to  replenish  the  depleted  quota.  If  there  is  any  unusual  demand, 
the  quota  can  be  replenished  at  any  time. 

The  tentative  quota  of  equipment  as  shown  in  Table  No.  4  may 
be  useful  for  those  who  are  setting  up  a  sunilar  standard. 

Standardizing  Materials,  Pipe,  Valves  and  Hudrants 

AU  materials  are  purchased  under  definite  specifications  and  are 
subjected  to  chemical  and  physical  tests  to  determine  compliance 
with  standards.  Samples  are  used  as  standards  where  it  b  diffi* 
cult,  if  not  impossible,  to  set  up  definite  specifications. 
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TABLE  4 

Standard  quota  of  equipment  for  repair  companie*. 
Ma$tkaUan  and  the  Bronx 
Felmuwy  8, 1915 


For  office  use: 

Mops,  complctf                                                                            .  2 

Mop  wringer   1 

Whidc  broonu   2 

Duster   1 

Corn  brooms   2 

Fire  extinguishers   2 

Ash  eaiis   2 

For  thop  tu€: 

Buck  saw   I 

8aw  hone   1 

Q»idMi  hoM,  feet.. . ,   SO 

Step  ladder   1 

Platform  eeale  ,   1 

AnvU   1 

Keroeene  edbtnet   1 

Iron  rake   1 

Work  benfh  ,   1 

Vice  (combination)   1 

Breaet  drill...   1 

Stoek  and  dies  (for  pipe  thread)   3 

Stock  and  dirs  (for  mirhinp  threftd)   3 

Ratchet  brace  and  set  of  bits   1 

Draw  knife   1 

Spirit  level   1 

GrindBtone...   1 

For  general  u$e: 

Rubber  boote  (for  each  man) 
Robber  hats  (for  each  mail) 
Oil  suits  for  all,  except  foronv  n 
Rubber  coat  for  each  fon>uiun 

Axes,  S-potmd   3 

Ascee, 5-pound   3 

Hatchots   3 

Aquaphones   2 

Crow  bars,  6-foot   3 

Telegraph  ban,  6-foot   3 

Pinch  bars,  4-foot   8 

Cutter??  (bull  point)  ,   12 

iirushes  (casting)   3 

GatCere  (aaphalt)   13 

Hook  chains,  )-inch  x  12  feet  ,   2 

Hook  chains,  J-inch  x  12  feet   2 

Cutters,  pipe   2 
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TABLE  4-OentiniiKl 

Fct  ffmar<U  w—Ccniinued: 

Derrick,  1-ton   1 

Derrick,  2-toii.   1 

Rope  chain  slings   2 

Rope  slingi  for  13-20  wxA  88-iBcb  pipe,  2  of  eaeh   2 

FUoSf  8-10  and  144iieh|  3  each  of  the  following  baatardi,  half  round, 

hand  and  square,  seeond  out  (flat)   3 

Files,  saw  (8-inch)   3 

HydMOkt  prewure  gauges  and  oonneotions   6 

StrikiiicbaBimera   6 

Malls   2 

Mortar  hoes  \   2 

Waler  bose,  2i-inch,  feet  ,   SO 

Hydrant  pumps   2 

Furnarc  fplumbrr's)   I 

Furnace,  18-inch  caulker's   1 

Gate  keys  (different  lengths)   12 

"Wella"  liglita   2 

T;fXTitcrns,  dozen   S 

Search  lights  (electric)   2 

Ladles,  9-iDch.    2 

Ladlee,  74neb   2 

Pouring  pots  and  hooks.   2 

Melting  ladles  and  tripods   2 

Ditch  pumps  (G.  I.)   2 

Di*.  pnmpe,  No.  2  (complete)   2 

Din.  pumps.  No.  3   2 

Dia.  pump,  gas  driirm   1 

Picks,  dosen   1 

PaUs(G.  L)   6 

Rammers   6 

Asbestos  joint  runner,  4S-inrh   1 

Asbestos  Joint  runner,  30-inch   1 

AabeetoB  Joint  runnen,  204neh   2 

.Asbestos  joint  runners,  12-inch   2 

Asbosto?  joint  runners,  S-inrh.   4 

Asbestos  joint  runners,  6-inch   4 

8hoTels  (D.  handle  R.  P.)   15 

Shovels  (L.  handle  R.  P.).   4 

Shovels  (D.  handle  sq.  p.>   6 

Shovels  (L.  handle  sq.  p.)   6 

Telegraph  spoons   2 

Screw  drivers,  24-intth   4 

Screw  drivers,  6-inch   2 

Sledges,  24-pound   3 

Sledges,  20-pound   3 

Wheel  tool  box   1 
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TABLK  4— CoDtioued 

For  general  use — Continued: 

Trowelt   3 

Tape,  50-foot   2 

Rule,  folding   6 

Pipe  viae  (portable)  ,   2 

Street  brooms   6 

WrandiM  (monkey,    to  18-iiich)   9 

WrrnchcR  (Stillson  8-  tO  a64nek)   • 

Wrenches,  hydrant   12 

Wrenches,  special  for  various  makes  of  hydrants  

Saw»  two-man   2 

Saw,  (•  roes-cut   2 

Saw,  hack   3 

Pliers,  4-inch,  pairs   3 

Fliera,  124iM»bt  fUUTS.   3 

Tin  snips,  pair   X 

SolderinR  iron  (  t-pound)   1 

Extra  length  ot  2^-  and  3-inch  suction  hoee  with  strainer,  each   1 

CwilkiiiK  tools  and  implomeato  (for  eaeh  midkor  empli^od)  

Hammer   1 

Yarning  irons   2 

Chiseb  (small  bunting)   2 

GhM  (lif tins)   2 

Chisels  (cold)   2 

Chisel  (dop^   1 

Chisel  (dog  diamond  point)   1 

CUmIs  (hand  diamond  point)   2 

Wedges,  large  bursting   2 

Hammer  Q^^MMind)   1 

Tool  bag   I 


The  siae0  of  pipe  used  are  6^b,  S-inch,  124neh,  16-incli,  20-moh, 
244iLch,  30^mch,  8(Mneh,  48-meh,  60-uieh,  OMn^.  For  axes 
abofve  ^  inehes  steel  b  generally  used ;  wMe  for  48  fn^^ 
siieSy  cast  iron  is  adopted.  The  pipe  and  specials  are  made  from 
department  designs,  although  the  writer  believes  that  a  chanpr^  to 
American  Water  Works  Association  standards  lor  the  pipe  at  least, 
will  be  made  before  long. 

Valves  are  made  from  department  design  under  definite  speci- 
fications. The  sizes  adopted  are  6-inch  8-inch,  12-inch,  20-inch, 
36-inch  and  48-inch.  Intermediate  sized  mains  have  valves  with 
reducers.  Thus,  36-inch  valves  are  used  on  48-inch  and  36-inch 
mains,  20-inch  valves  on  30-inch,  244nch  and  20-inch  mains,  12- 
ineb  valves  on  16-incb  and  12^eh  mains.  This  practice  requires 
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fewer  valves  in  stock,  greater  easo  -.md  speed  in  operation  of  valves 
and  less  parte  for  repairs.  The  additional  loss  in  head,  due  to  con- 
traction of  waterway  is  negligible.  Thus,  with  a  velocity  in  the 
main  of  three  feet  per  second,  the  loss  at  the  \  ;i!ve,  due  to  placing 
a  20-inch  valve  on  a  30-inch  main,  is  about  a  half  an  inch,  while 
the  fHctional  Ion  per  1000  feet  would  be  about  ft  foot.  As  YBbna 
are  only  plaeed  at  Intervals  of  about  2000  feet  on  the  burger  mains 
the  effect  is  not  praetlcally  measurable. 

The  use  of  department  designed  valves  has  not  materially  in- 
oressed  the  cost,  as  the  prices  quoted  for  valves  delivered  during  the 
past  year  have  been  approximately  as  follows:  these  valves  being  a 
heavy  bronie  stem  bronse  mounted  type: 


3u»  In.  Av.  Cost  Site  In.  Av.  cost 

4  18.00  12  131 .00 

6  12.00  16  06.00 

8  18.S0  20  116.00 


The  hydrants  used  are  also  manufactured  from  department 
drawings  and  specifications.  The  body  is  8  inches  in  diameter, 
with  one  2|-inch  and  one  4|-mch  outlet.  These  hydrants  man- 
ufisctured  of  high  grade  materials,  and  under  careful  inspection  are 
now  delivered  at  less  than  $25  per  hydrant. 

To  receive  all  equipment,  materials  and  supplies,  and  care  for 
same  before  use,  three  general  store  yards  have  been  established, 
one  in  Manhattan  to  «pr\'f»  Miuih:ittati,  The  Hronx  and  Queens, 
and  one  each  in  Brooklyn  and  iiichmond  to  serve  those  boioaghs. 
i^  or  pipn,  special  castings  and  other  heavj'  materials  additional  yards 
have  been  established  in  each  borough. 

MadUne  Shops 

Repairs  to  valves,  hydrants  and  other  appurtenances  require 
machine  work  which  is  carried  out  in  a  well  equipped  eh  op  in  Brook- 
lyn, where  eight  machinists  and  an  equal  number  of  helpers  are 

employed.  In  Manhattan,  less  work  of  this  charartor  ia  performed 
by  thp  fity  force,  and  only  two  machinists  nnd  helpers  are  assigned 
to  <listi  ibution  work.  The  Brookl>m  shop  is  headquarters  for  the 
automobile  repairs  and  as  the  department  has  over  thirty  cars  with 
approximately  as  many  more  to  be  purchased  in  1915,  this  part  of 
the  woik  IB  important. 
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Meter  Shops 


Under  the  New  York  City  charter,  meters  arc  furnished  and  sot 
by  pmperty  owners  upon  the  diroction  ()f  the  department,  (  ndor 
present  rep;ulations  the  department  cannot  require  mett  r-  to  )>e 
set  except  where  water  is  used  for  business  purposes.  I'lic  meter 
rate  is  10  ictils  ])or  100  cul)ic  feet,  irrespective  of  c|UJititir\  used. 
'I'his  rate  is  appiuximat ely  double*  tiie  average  income  j)er  million 
^.'ulltuis  (U'livered  ini«»  the  mains.  It  is  therefore  to  be  e.xpectetl, 
lis  the  frontage  rate  is  in  general  materially  le««  than  meter  rates, 
that  metei-s  will  not  be  set  except  upon  the  order  of  the  department. 
There  aiv  approximately  90,000  meters  hi  use  in  the  city.  The  char- 
ter further  requires  that  all  mot ers  shall  l)e  of  a  type  and  sr>hl  at  a 
price  approved  by  the  Board  of  Aldermen,  upon  recommendation 
of  t ho  commissioner  of  tl>e  de))artment.  There  are  seventeen  makes 
of  nu'ters  approved,  thus  aft'oniing  the  consumer  a  wide  range  in 
chorisiiiir  hi-'  nu"t(M". 

licfoit'  melers  are  set  they  must  l>e  tested  for  accuracy  at  one  of 
the  department  shoj^s.  no  cliurge  l)ein};  ma<h«  for  such  test.  After 
beinji  s(»t  they  are  .suljject  to  rctest  at  sucli  times  as  may  be  directed 
l)y  the  <lepartment.  The  department  does  not  make  any  repairs 
to  meters,  but  recjuires  the  plumber  to  remove  the  meter,  attend 
to  the  repairs  and  deliver  the  meter  to  the  meter  shop  for  test  and 
certification.  Tliese  meter  shops  are  equipiM^d  witli  modem  ap- 
pliances, the  installation  at  the  24th  Street  shop.  Manhattan,  where 
the  majority  <>f  meters  an>  t(>sted,  i)ein^  shown  by  phot(t^rapii, 
PIrite  Xo.  .5.  Larp*  meters,  abov(»  2  inches  in  (liiniieti'r.  are  fre- 
(pUMitly  tested  on  the  premises  without  movitje:  -aine.  by  the  instal- 
lati«in  of  a  t<  -(  tee  on  the  deliveiy  line  just  licyuiul  the  meter  and 
the  use  of  a  p;>rtai)le  test  metei  which  i>  at(ach<'d  l)y  the  inspect<n- 
to  the  test-tee  outlet.  Where  a  largo  meter  is  found  to  be  register- 
ing incorrectly  the  same  may  Iw  repaired  either  in  place  or  removed 
for  rcpaire,  at  the  option  of  the  owner.  The  number  of  meters  tested 
annually  by  each  shop  is  as  follows: 


Manhattan 


Broux 


2547 
1S196* 
738 
2177 


*  Incluiic:^  meters  sunt  from  (^uccusi  uml  Kii'htnond. 
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B-"^"  (stf";;::::::::;::::::;::;;::::::::;:  Z 

^  {"':::.:::;:;;;::::;;:::::::::;:;;:  - 

r,.  .       ,           /Premises   35 

^''^^'"""'^  Ishop   - 


Tho  force  cinplovod  in  the  >Taiihattrtri  shop,  where  the  largest 
amount  of  work  ii>  done,  is  as  follows: 


1  Inspector   $1300 

2  Insijectors   1100 

1  Clerk   900 

1  Stenographer   1050 

1  Plumber   6.50  &  day 

1  Machinist's  Helper   3  no  a  .lay 

6  Laborers   2.50  a  day 


TRANSPORTATION 

I'litil  appioximatoly  1013,  all  tiau.spuitaliou  was  by  horsc-cirawa 
vehicles,  city  owned  horses  and  vehicles  l)eing  used  in  the  boroughs 
of  Brookl]^!  and  Kichmotid  and  hired  horsea  and  vdudes  in  the . 
other  three  boroughs.  This  difference  resulted  from  continuation 
of  practices  followed  before  consolidation  in  1S08,  there  being  no  local 
transportation  conditions  which  warranted  a  different  sjnstem  in 
one  borough  as  compared  with  another. 

The  development  of  the  automobile  has  resulted  in  a  chanj2:e  in 
policy  and  \\^}\t  atito  runabouts,  with  Rninll  wapnn  V>nrlies.  arc  used 
for  the  forciiicii.  tappers  anti  f<>i  li<i;ht  iiiatciial.  while  auto  trucks 
are  bt'iiifi;  substituted  for  the  hoisc-iliawu  Mucks.  'Hiv  horse-drawn 
and  luoloiHlriven  types  are  illustrated  in  phot<»grai)h,  Plate  6. 
It  is  estiuiateii  that  the  cost  of  transportation  by  horse^rawn  and 
l)y  motornlriven  vehicles  is  approximately  the  same,  based  on 
mileage.  The  load  transported,  however,  is  mainly  labor,  and 
therefore  the  saving  in  time  should  be  multiplied  by  the  number  of 
men  transported,  which  is  usually  six  to  each  gang.  Tiie  main 
advantan^  in  the  use  of  motor  vehicles  is  in  the  reduction  in  time 
in  responding  to  emorponcy  calls,  and  the  resultant  reduction  in 
damage  cau.s<Ml  by  breaks  in  lar^;e  maiiis.  and  the  tnurh  more  efficient 
supervision  by  the  foremen,  whcic  automobiles  are  :t\aiIab!o. 

The  department  records  on  automobile  service  show  the  following 
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cost  per  mile  for  runaboutB,  touring  can  and  trueks,  exdudve  of  the 
cost  of  driving: 


The  touring  cars  are  used  by  the  supcriuteudent  and  assistant 
engineers  in  charge  of  maintenance  work. 

The  department  has  one  three-horse  truck,  which  has  sufticicut 
carrying  capacity  to  handle  any  pipe  or  valve  that  might  be  re- 
quited for  repair  or  eztension  woric,  and  it  Is  proposed  to  continue 
this  truck  in  use  for  emerBencieB  even  though  automobilee  may  be 
flttfaetituted  for  aU  other  ttansportation. 


When  a  complaint  is  received  at  a  repair  company's  headquarters, 
entry  is  made  in  a  blotter  kept  for  the  purpose  and  the  complaint 
IB  transmitted  by  telephone  to  the  borough  office.  Here  a  complaint 
slip  is  made  out  in  triplicate,  two  copies  being  forwarded  to  the 
repair  companjr's  headquarters,  the  third  being  retaiaed  as  an  office 
record.  If  a  complaint  u  received  directly  at  the  borough  office, 
n  similar  complaint  slip  is  made  out  and  forwarded  to  the  reimr 
company.  The  form  of  slip  used  is  reproduced  on  plate  No.  7. 
Each  roinplaint  is  f^ivpii  a  job  number  and  all  time  and  material 
consumed  is  charged  to  that  job.  When  the  complaint  has  been 
attended  to,  the  clerk  at  the  yard  notes  the  action  taken  on  the 
complaint  slip  and  the  dupUcate  is  returned  to  tiic  borough  office. 
The  record  of  material  and  time  charged  to  the  job  is  sent  to  the 
division  of  costs  and  statistics,  which  records  all  departmental 
cscpenditures. 

ImmediaAe  action  on  complaints  of  an  urgent  character  is  taken 

by  the  foreman  in  charge  of  the  repair  compaiQr,  the  regular  com- 
plaint slip  beinp;  later  forwarded  to  headquarters. 

In  the  borough  office  there  is  a  street  map,  mounted  on  ^ft  wood, 
and  pins  with  varicolored  heads  arp  daily  plarH  at  the  locations  of 
the  difTerent  complaints.  The  assiLniinents  of  gangs  to  jobs  for  the 
following  day  are  also  shown  on  thin  map;  .so  that  it  can  be  deter- 
mined at  a  glance  the  number  and  kind  of  complaints  that  liave 
not  yet  been  attended  to,  as  well  as  the  location  of  each  gang. 


Runabouts. . . 
Touiiagoars. 
TiaAa  


4.6  cents  per  mile 

7.7  oeats  per  mile 

8.8  oeate  per  mile 


miROD  or  siPOBnNO  bspaibs  bbqi 
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TO*iBnittoi>  PtwM—  Itoia  Ifa.  lb        OmftM  RmUBOwjiiT  II  »-M<  (B;  7fM 

CITY  OF  NEW  YORK 
DEPARTMENT  OF  WATER  SUPPLY,  GAS  AND  ELECTRICITY 

ttUnSAU  OF  WATKM  SUFFL.V 

ONOEfl  No..~.   .   COMPANY  No.   


Cow.  Ne.  I  Ch.  Enj.  N».  |  P«9«  No. 

Received  191    i  M.,  from 

Sonton  191   ,  M.*  to  Foromon  of  Ropolr  Company 

AMlftnod  on  .  191   I  Mm  to 

Loootion 

Complaint 


Foromon. 

PiiATB  7— GoiiPi«AiNT  Slip 
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For  the  hij^h  pressure  fire  systom,  the  proceduro  providep  for  noti- 
fication of  the  fire  department  of  all  changes  which  affect  that  fiart 
of  the  system.  If,  for  any  cause,  a  hydrant  cannot  be  utilized,  a 
chain  is  attached  thereto,  carrying  a  metal  tag  on  which  are  in- 
scribed the  words  "Out  of  Order." 

In  genei'al,  the  repair  work  is  kept  up  flO  that  routine  repairs  are 
made  mthin  two  or  three  days  from  the  receipt  of  oomplaint  and 
emergency  repairs  are»  of  eourse,  fttftended  to  immediately. 


The  department  furnishes  and  places  all  taps  and  connections  to 
city  niainf?,  the  taps  including  wet  coiiiiectiun  sleeves  and  valves 
up  to  20  mches  by  24  mches  being  manufactured  under  depart- 
mental designs  and  specifications.  Application  for  the  tap  is  pre- 
sented by  a  licensed  plumber,  ^d  the  size  of  tap  granted  is  based 
upon  the  nmnber  of  aquaie  feet  of  floor  area  in  the  building^  the  gen- 
eral standard  being  shoim  in  the  following  achedute: 

The  area  of  one  f-inch  tap  shall  be  eredited  for  the  first  7600 
square  feet- of  floor  area,  one  |-inch  for  the  first  15,000  square  feet 
and  above  15,000  square  feet  one  f-inch  tap  for  every  10,000  square 
feet  of  floor  space  thus  computed  (or  an  equivalent  combination 
of  larger  taps)  viz: 


l-l-inch  tap 

1-  f-isdi  tap 

2-  |-inoh  taps 

3-  i-inch  taps  (or  2-j-inch  taps) 

4-  |-incli  tape  (or  34-inch  taps) 
M-inoh  taps  (or  3-l*I]ioh  tapi) 

Where  the  occupancy  of  a  building  will  require  an  unusual  volume 
of  water,  the  size  of  tap  granted  is  in  accordance  with  the  probable 
demand.  This  system  of  floor  area  n«  a  basis  for  determining  thf' 
size  of  tap  has  been  in  use  for  the  past  three  years  and  has  given  gen- 
eral satisfaction.  Prior  to  its  adoption,  there  was  no  standard  by 
which  to  judge  the  size  of  tap  to  be  allowed  and  there  was,  naturally, 
resultant  dissatisfaction  and  charges  of  favoritism.  After  the  size 
of  tap  has  been  deteimined,  the  exeavtttion  is  made  by  the  plumber, 
who  notifies  the  department  that  the  opening  wH  be  reai|y  for  the 
tapper  on  a  given  date  and  hour.  The  tiq>per  is  furnished  with  a 


Lp  to  7,300  square  feet  

7,800  to  15,000  square  feet  

15,000  to  20,000  square  feet  

20,000  to  3O,0OU  square  feet  

30,000  to  40,000  square  feet  

40,000  to  00,000  Mwue  feet,  etc 
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card  authoming  him  to  insert  a  given  sized  tap  and  he  returns  this 
card  with  endorsement  uhowiug  the  si^e  of  tap  inserted  and  the 
location  of  same.  This  infonnatioa  is  then  transferred  to  a  tap 
oacd  for  filmg,  ainatrnted  on  Plate  No.  8. 

The  department  ohaigeB  the  property  owner  a  fiired  price  for  each 
sue  of  tapr  the  present  echedale  being  as  follows: 


ConiMelion 


4inoli. 


ttlmh. 


Pipe 

InehM 

e 

mM 

8 

95.46 

12 

34.70 

16 

40.46 

M 

48.20 

6 

27.80 

8 

30.20 

12 

38.15 

16 

43.90 

» 

81.66 

8 

38.65 

12 

45.95 

16 

54.70 

2D 

50.95 

12 

65.80 

16 

68.75 

2D 

71.25 

CBAIION  FOB  TAPS 

Rate 

l-inch   14  50 

t-inch   5.00 

1-inch   6.00 

2>iiudi   18.00 

AU  lioa«e  services  up  to  aud  including  two  inches  hi  diameter 
are  required  to  be  of  lead  from  the  tap  to  the  property  line.  The 
tap  and  service  ia  inspected  by  an  employee  of  the  liureau  of  Water 
Register,  and  the  charge  for  water  dates  from  the  approval  of  the 
eendoe  and  the  turning  on  of  the  eorpotation  oodL  This  ooek  is 
buried  in  the  street  and  a  curb  cock  set  at  the  curb  line. 


8hutHng  Off  Leaky  Semc$ 

When  notice  of  a  leak  is  received  effort  is  made  by  examination 
of  the  surface  and  use  of  the  aquaphone  to  determine  whether  the 
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leak  is  on  a  service  or  the  city  main.  As  the  ^rvicea  arc  owned  l  y 
the  property  holder,  he  is  notified  to  make  repairs,  if  the  Itmk  13 
probably  on  his  service.  If  ita  lucatiou  la  uncertain,  the  depart- 
ment gang  digs  up  the  main  and  continues  exeavatkm  until  the 
teak  IB  loimd.  If  the  leak  Is  finally  found  on  the  city  main  it  is 
repaind  the  eity  force.  If  the  leak  is  on  a  pnvate  aervieoi  the 
eoiiMnation  cock  is  shut  oflp  and  the  repair  work  is  turned  over  to 
the  plumber  representing  the  property  owner.  The  department 
formerly  billed  the  property  owner  for  all  excavations  necessary 
to  locate  the  leak,  TkdB  procedure  resulted  at  times  in  a  severe 
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tnirden  being  placed  upon  the  property  owner,  as  where  the  sub- 
surface conditions  were  favorable,  such  as  in  a  rock  filled  street, 
the  leaking  water  might  run  for  several  hundred  feet  before  it  ap- 
peared at  the  surface.  Numerous  openinp:^  had  to  be  made  before 
the  leak  was  discovered,  and  bills  of  several  hundred  dollars  were 
not  uncommon.  Now  the  department  charges  only  for  the  excava- 
tion which  finally  locates  the  leak,  believing  that  the  city  should 
cany  the  extra  charge  as  an  insurance  against  any  one  property 
owner  bemg  heavily  penalised,  due  to  no  fkult  of  his  own. 

White  curb  cocks  are  installed,  thoy  are  not  of  material  use  in 
locating  leeks  on  sendees,  as  such  leaks  are  usually  between  the  main 
and  the  curb  cock. 
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To  insure  payment  for  work  done  by  the  department,  the  plumber 
u  called  on  to  aasume  rei^iiaibility  for  the  pavement  disturbed  and 
exoavation  made  before  tlie  water  la  again  turned  on. 

PresgurieinPremites 

New  York  City  has,  in  general,  a  low  preflsure^  the  average  in 
Manhattan  and  The  Bronx  being  fthoiit  30  pounds,  Brooklyn  and 
Queens  have  approximately  35  to  40  pounds,  while  Richmond  varies 
from  over  100  pounds  down  to  20  pounds  or  less. 

Many  Manhattan  and  Bronx  prtMuises  have  tanks  or  house  pumps, 
or  both,  but  even  with  such  auxiliaries  in  use  the  complaints  of  lack 
of  pressure  are  quite  frequent.  Such  complaints  are  turned  over  to 
an  inspector  who  takes  the  pienure  at  the  nearest  hydrant,  in  the 
basement  and  on  each  floor,  with  and  without  a  faucet  flowing^  and 
notes  the  siae  of  the  sapply  pipe  from  the  main  ai¥l  the  sise  of  each 
riser  and  number  of  floors  supplied  by  each.  After  the  data  ob- 
tained has  been  studied,  the  owner  is  notified  of  the  conditions 
found,  the  probable  cause  of  lack  of  pressure,  and  what  action  is 
necessary  to  remedy  the  conditions  complained  of. 

Hydrant  Repairs  During  Freezing  Weather 

The  fire  department  force  make  continual  inspections  of  hy- 
drants during  the  winter  months  and  report  to  the  repaur  com- 
pany headquarters  hydrants  that  are  frosen  or  In  danger  of  freeiing. 
These  are  then  examined      the  department  force  and  the  waste 

drip  cleared  and  hydrant  drained  or  else  pumped  out.  Salt  is  placed 
in  hydrants  which  leak  slightly  and  do  not  drain  properly.  Experi- 
ments with  the  use  of  glycerine,  alcohol,  and  carbide  of  lime  as  sub- 
stitutes for  salt  arc  being  made,  but  there  is  not  sufficient  data  avail- 
able on  wliich  to  draw  ronclusions.  Hydrants  that  are  frozen 
are  thnu  cd  out  by  tho  hre  department,  using  the  standard  steamer, 
and  by  the  water  department,  using  a  special  portable  boiler. 

Operation  of  Valves 

WHh  about  60,000  valves  in  the  system,  it  is  difficult  to  operate 
the  valves  frequentfy  enough  to  keep  all  valves  in  good  condition. 
The  department  phms  to  operate  and  oil  every  valve  once  a  year. 
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but  80  far  baa  been  able  to  keep  up  to  this  schedule  for  the  large 
valves  only,  i.e.,  larger  than  20  inches  in  diameter.  With  New  York 
Citv  water  if  valves  are  operftted  once  each  year  they  are  kept  in 
good  general  condition  ready  for  operation  at  any  time.  It  has 
recently  been  the  practice  to  place  metal  pans  over  the  gears  to 
protect  them  from  dirt.  The  boundaries  of  services  are  usually 
formed  by  closing  valves,  thus  creating  dead  ends.  Sediment  col- 
lects in  such  deed  ends  snd  can  only  be  removed  by  partially  open- 
ing the  valve  and  blowing  off  the  sediment  laden  water  throoi^  the 
adjoining  hydrants.  Special  gangs  are  operating  continuously  on 
this  work,  the  mains  being  blown  out  at  intervals  of  from  two  weeks 
to  several  months,  the  time  depending  upon  the  rapidity  with  which 
sediment  fonns  in  objectionable  quantities. 

Respond  to  Fife  AUnnm 

The  water  department  is  responsible  for  the  adequacy  of  the 
supply  for  fire  extinguishment.  Fire  alarm  gongs  are  located  ia 
all  repair  company  headquarters,  and  a  repair  company  gang  re- 
sponds to  all  two  ahm  fires  in  the  low  or  domeatiepreaBure  districts. 
To  an  alarms  m  the  high  pressure  fire  service  district,  a  special  re- 
pair gang  responds.  On  arriving  at  the  fire  the  driver  gefts  in  touch 
with  his  headquarters  so  the  gang  can  be  located*  and  the  men  are 
hdd  to  act  in  case' of  emergency,  such  as  lack  of  water,  which  might 
be  relieved  by  opening  adjacent  district  boundary  gates.  The  fore- 
man notes  the  location  and  number  of  eogines,  water  pressure,  etc. 

Atsinimeni  0$  ilMistonI  Bnt^iM/erSof  NigU  and  Holiday  Duiy 

On  the  theory  that  men  familiai  with  the  water  supply  system 
and  competent  to  act  in  emergencies  should  always  be  available, 
assignments  are  made  so  that  two  engineers,  one  for  Manhattan  and 
The  Bronx,  and  one  for  Brooklyn,  are  always  in  reach  of  the  tele- 
phone from  the  time  the  office  doses  until  it  is  again  opened.  The 
city  furnishes  telephones  in  the  homes  of  these  men,  but  they  do  not 
receive  any  added  compensation  due  t  o  such  additional  duty.  These 
men  are  called  out  for  three  or  four  alarm  fires,  as  well  as  in  emer- 
gencies resulting  from  any  cause.  They  take  charge  until  they 
are  relieved  by  a  higher  official. 
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Con^oUing  Pressures  in  Maim 

Recording  pressure  gauges  are  located  In  the  various  repair  head- 
quarters and  pumping  statione,  and  also  m  some  sixty  fire  com- 
pany engine  houses  scattered  throughout  the  eity.  These  gauge 
charts  show  if  there  has  been  any  unusual  pressure  ehanges  and 
studies  can  then  be  made  to  detennine  cause  and  remedy. 

The  pressure  in  the  Brooklyn  low  pressure  system  and  the  First 
"W  ard,  Queens,  ia  controlled  by  the  oppratioTi,  day  and  niii:ht,  of 
hcadg;aTc?  at  the  reservoir.  If  the  pressure  is  normally  in  the  day 
time  between  3o  and  40  ixjuiids,  ii  will  rL^e  above  45  pounds  at  night 
when  such  incretuH;  in  preasuie  iy  useless.  The  pressure  is,  therefore, 
kept  high  from  5  ajn.  to  11  aon.  From  then  until  nudnight  it  ia 
kept  about  5  pounds  kywer  than  during  the  morning,  and  at 
midnight  it  is  further  lowered  about  6  pounds  and  kept  at  the  low 
point  until  five  in  the  morning,  when  the  gates  ate  agam  opened. 
With  four  48-incfa  and  two  36<incb  mains  feeding  the  service  from 
the  reservoir  thnragh  six  36-iDch  valves,  it  is  found  necessary  to 
have  all  valves  opened  from  12  inches  to  18  inches  in  the  morning, 
there  being  no  effect  if  the  valves  are  opened  more  than  18  inches. 
During  the  early  morning  hours  three  of  these  valves  will  be  shut, 
two  opened  about  4  inches,  and  one,  on  a  main  that  feeds  a 
service  puniping  station,  about  12  inches.  Pressures  are  tele- 
phoned to  the  reservoir  every  hour  and  more  frequently,  if  re- 
quired, and  men  are  on  hsnd  to  immediately  open  valves  if  required. 
U  a  throe  alarm  fire  is  recorded  the  valves  are  fanmediately  opened, 
about  ten  minutes  benig  required  to  give  fuU  pressure. 

This  system  has  been  in  use  for  nearly  ten  yean,  and  no  trouble 
has  been  experienced.  The  control  of  the  pressures  reduces  the 
consumption  by  over  five  million  gallons  daily,  or  about  five  per 
cent  of  the  totnl  ^'iipply  to  this  service.  When  all  the  water  is 
pumped  and  diihcuit  to  obtain,  this  saving  in  water  is  material 
and  is  worth  financially  between  $100  and  $200  per  day. 

MeasuremeTUs  of  Flow  in  Mains  and  from  Hydrants 

In  studying  trunk  main  capacity,  the  distribution  of  the  flow  is  an 
important  factor  in  determining  whether  existing  mains  are  bemg 
u^lised  to  full  capacity,  and  also  whether  new  mains  are  needed. 
Pitometesr  surveys  are  bemg  made  from  time  to  tune  for  this  pur- 
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pose,  three  parties  being  continuously  employed  on  this  and  similar 
work,  the  department  owning  15  instruxnentB.  Meaaurem^ts  of 
flow  are  also  undertaken  to  det^mine  leaks  outside  of  premises  and 
as  a  result  of  such  work  durii^  the  past  four  years,  i.e.,  from  1910 

to  date,  leaks  in  mains  and  services  have  been  located  and  stopped, 
amounting  to  33  m.g.d.  An  interesting  leak  that  was  found  by  such 
moflsuretnents  is  sho\VTi  on  Plate  No.  0.  This  was  considorod  hy 
the  local  inhabitants  to  bo  a  spriiip  which  yielded  water  of  a  superior 
rjuality  to  the  city  water,  and  I  hey  were  much  surprised  when  the 
leak  was  discovered  and  the  spring  cea.sed  to  flow.  The  volume 
of  water  lost  through  tixi  ure  leakage  la  determined  by  the  pitometer 
measurements,  flows  being  recorded  into  districts  before  and  after 
water  waste  prevention  inspections  have  been  made.  The  adequacy 
of  the  distribution  system  to  deliver  an  ample  supply  for  fire  ex« 
tingubhment  is  determined  by  testing  the  flow  from  hydrants, 
usually  using  a  group  of  six  and  noting  the  drop  in  pressure  and  the 
discbarge  from  each  hydrant.  Pitot  nozzle  gauges  are  used  for 
this  purpose,  the  force  employed  being  the  regular  pitometer  survey 
force. 

Cheeking  TTosfo  in  Building 

Waste  of  wutoi  frorn  fixtures  within  buildings  has  always  been 
one  of  the  problems  that  water  works  engineers  and  superintendents 
have  had  to  contend  with,  and  no  satisfactory  answer  except  metei^ 
ing  has  been  found.  Where  metering  is  not  permitted  some  other 
means  must  be  adopted  if  the  consumption  per  capita  is  to  be  kept 
within  what  is  generally  considered  reasonable  limits. 

The  consumption  in  Manhattan  and  The  Bronx  in  1910  was  331 
m.g.d.  with  an  estimated  iwpulation  of  2,702, 5(X),  making  the  per 
capita  consumption  120  gallons  daily.  For  the  twelve  months 
from  Jidy  1,  1011,  to  July  1.  1012.  Iho  consumption  was  291  m.g.d., 
which,  with  an  estimated  po|)ulation  of  2,8:^S, .")()()  in  1911  would 
give  a  per  capita  consumption  of  103  gallons  daily.  For  Brooklyn, 
with  a  consumption  of  155  m.g.<L  and  a  i)opulation  of  1,085,000 
there  ma  a  per  capita  consumption  of  92  for  1911,  which  was  5 
gallons  less  than  that  recorded  for  the  preceding  year.  In  1913 
the  consumption  was  140  m.g.d.  with  a  populatwn  of  1,791,100, 
giving  a  resultant  per  capita  consumption  of  78  gallons  daily. 

The  reduction  in  consumption  has  l)ecn  accomplished  by  water 
waste  prevwtion  inspection  and  by  the  stoppage  of  leaks  in  the 
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Leak  Amountincj  to  1,400,000  Gallons  Pek  Day,  which  Appeared  as  a 
"Spring"  in  a  Swamp  100  Feet  fkom  the  Leak.    Leak  Discovered  by 
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Leak  from  Maiv  Uisixo  Directly  over  Break  when  Openino  was  CrT 
THROUGH  Swamp  Sod.  Shutting  Okk  of  this  Leak  in  the  8-Inch  Majn  In- 
creased TUB  Pressure  on  a  Parallel  20-Incu  Main  from  36  Pounds  to  51 
Pounds 
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diBfcrilHttion  nuuns  and  service  pipes  outside  of  biiildiiigB.  It  has 
abeady  been  stated  that  the  total  amoimt  of  leakage  oulade  of 
iagia  discovered  and  stopped  during  the  past  five  yeais  has  amounted 
to  about  33  m.g.d.  The  main  reduction  in  oonsumption  haa  there- 
fore resulted  from  the  water  waste  prevention  work.  The  guieral 
procedure  followed  in  this  work  is  as  follows: 

Printed  notices  are  delivered  on  the  premises,  calling  attention 
to  the  necessity  of  prt  v(^nting  waste  of  water.  This  is  followed  by 
a  house  to  house  canvases,  all  fixtures  being  examined  by  an  inspector. 
If  any  leaks  arc  foimd  the  inspector  leaves  a  notice  of  such  leaks, 
the  notice  calling  for  repairs  to  be  made  within  three  days.  A  dupli- 
cate of  this  notice  is  mailed  to  the  premises  from  the  department 
office.  A  re-inspection  is  made  after  three  or  more  days  and  if  all 
leaks  have  not  been  repaired  a  fine  of  $2  per  premise  is  imposed, 
^niis  fine  is  repeated  if  later  inspection  shom  tiiat  the  neceesaiy 
repairs  have  not  been  attended  to. 

Before  the  inspectors  go  into  any  district,  pitrOmeter  measure- 
ments are  taken  on  inauis  which  can  feed  said  (iistrict,  valves  be- 
ing tciniinrarily  closed  to  fix  the  boundaries.  After  the  inspection 
is  completed  and  the  leaks  stepped,  the  flow  into  the  district  is  again 
measured  and  the  leakage  stopped  computed. 

Two  eztmsive  inq)ections  have  bem  made  during  the  past  four 
years,  one  in  1011  in  Manhattan  where  the  maadmmn  leaka^ 
stopped  in  a  &ve  months'  campaign  was  estimated  to  be  71  m.g.d.» 
of  which  21  m.g.d.  is  attributed  to  the  house  to  house  inspection 
aoMl  the  other  in  1912-1913  in  Brooklyn,  where  it  was  estimated  30 
m.g.d.  was  saved  as  a  maximum.  The  inspectors  employed  in  the 
first  investigation  reached  a  maximum  of  114,  while  the  total  number 
of  inspector  days  <  x{jended  in  inspecting  and  re-inspecting  build- 
ings and  loeatmg  197,000  leaks  was  11,600  days.  Each  inspector 
received  at  the  rate  of  $1100  per  annum  and  pitometer  gaugings  of 
flow  into  districts  inspected  cost  about  35  percent  of  the  inspection 
coat.  The  fines  imposed  just  offset,  however,  the  cost  of  these 
gaugiags.  The  net  cost  of  saving  the  water,  aeswrning  that  a&  the 
leakage  stopped  would  eventually  reappear  in  two  years  time  (ex- 
penence  shows  that  the  actual  time  is  longer)  was  about  $7.70  per 

In  Brookh-n  in  ten  months,  with  nearly  forty  inspectors  and  8800 
inspector  days,  the  net  cost  of  saving  the  water  was  estimated  at  $3 
per  m.g.  using  the  same  basis  of  computation  as  for  Manhattan. 


Digrtized  by  Google 


236 


WILLIAM  W.  BB1TBH 


The  ifiaximmn  daily  reductioa  in  ooiuiumi»tion  per  inspector  em* 
ployed  IB  estimated  at  900|000  gallons.  The  yearly  reduction  in 

annual  expenditures  resulting  directly  from  this  checking  of  leak- 
age is  estimated  at  $400,000,  while  the  total  cost  was  about  $36,000, 

and  the  net  cost,  allowing  for  fines  imposed,  less  than  $30,000. 

The  limited  data  available  indicates  that  after  six  months'  work 
the  inspector  is  stopping  leakage  at  about  the  sanie  rate  as  the 
leakage  previously  stopped  is  rcappearmg.  The  work  of  inspection 
is  under  the  Bureau  of  Water  Register,  but  the  outlining  of  the  water 
waste  prevention  campaigns  has  been  done  by  the  Bureau  of  Water 
Supply. 

UECOIID  MAPS  OF  DISTRIBUTION  SYSTEM 

For  general  use  as  wall  maps  and  for  the  use  of  foremen  and  others 
in  the  field}  tracings  to  a  scale  of  400  feet  to  the  inch  have  been  pre* 
pared,  showing  by  symbol  size  f)f  mains,  connections,  valves,  hy- 
drants, blowoffs,  etc.  Street  lines  are  omitted  except  in  outlying 
sections,  as  the  mains  indicate  the  streets  and  the  additional  lines 
are  confusing.  These  maps  are  kept  up  to  date  and  prints  in  the 
repair  companies'  headquarters  are  corrected  each  month  as  far  as 
practicable.   The  boundaries  of  services  are  .  shown  by  colors. 

Atlases  to  BQsJes  of  100  feet  to  an  inch  and  160  feet  to  an  inch 
have  been  tried  to  record  actual  locations  of  mainsi  valves,  hy- 
drants and  appurtenances,  with  depth  of  cover,  when  laid,  etc. 
These  have  not  been  a  success  and  it  is  considered  that  drawings 
to  a  scale  of  40  feet  to  an  inch  will  be  more  suitable  with  a  scale  of 
20  feet  to  an  inch  being  used  where  there  are  very  compUcated  in- 
tersections. On  the  large  sised  scales  can  be  shown  location  of  taps 
as  well  as  other  details. 

For  the  high  pressure  fire  system  each  hydrant  is  numbered  and 
maps  to  a  scale  of  300  feet  to  an  inch  are  used  for  general  maps, 
with  the  same  sized  scales  for  the  detailed  maps. 

All  the  woric  of  coUeoting,  transporting,  pumping  and  distributing 
the  water  supply  for  Creator  New  York  is  under  Mr.  Meiritt  H. 
Smith,  Chief  Engineer  of  the  Bureau  of  Water  Supply.  The  writer 
as  Deputy  Chief  Engineer  has  come  in  close  touch  with  the  main- 
tenance and  operating  problems  and  has  found  these  studies  most 
interesting.  A  more  general  statement  of  practice  by  the  various 
water  departments  of  our  cities  would  be  helpful  in  developing 
sound  procedure  in  this  branch  of  water  supply. 
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DISCUSSION 

Mr.  D,  W.  French:  Will  Mr.  Brush  kindly  stiito  whether 
should  a  break  occur  in  the  pipe  system  during  a  period  of  fire, 
resulting  in  a  general  reduction  of  pressure  in  the  high  pressure 
system,  the  department  have  any  means  of  controUing  the  gates 
to  'shut  off  the  damaged  part  of  the  pipe  system,  electricaUy  from 
aome  central  station,  or  if  the  gates  would  havo  to  be  operated 
by  hand. 

Mb.  William  W.  Bbush:  In  the  domestic  sgrstem,  New  York 
City  does  not  have  any  hydraulically  or  electrically  operated  valves 
wliich  may  be  opened  from  a  distant  control  point  to  permit  deliv- 
ery of  the  supply  from  a  higher  level  district  into  a  lower  level 
district.  The  boundaries  of  the  different  services  are  created  by 
closing  valves,  and  in  case  of  an  unusual  demand,  created  by  a 
break  or  other  cause,  one  or  more  of  these  boundary  valves  are 
opened  by  the  repair  gang.  In  general,  the  distribution  system  is 
80  proportioned  that  tliere  is  little  need  of  delivering  water  from  a 
hif^her  to  a  lower  level,  althoui^  tea  yean  or  more  ago  this  was 
necessary  rather  frequently  in  cases  of  large  fires  located  near 
boundaries  of  services. 

In  the  nigh  Pressure  Fire  Service  s>'8tem  there  are  electrically 
operated  valves  controlled  from  the  pumping  stations  and  used  to 
separate  the  system  into  two  parts,  said  valves  bemg  closed  in  case 
uf  a  break.  In  the  newer  parts  of  the  system  alternate  streets  are 
on  one  system  witli  mtermediate  streetti  on  the  other  system,  thus 
mateiia%  reducing  the  dang^  of  the  whole  system  becoming  inop- 
erative throughout  any  district,  due  to  break  in  the  mams  or 
appurtenances. 
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MINUTES  OF  PROCEEDINGS  THIRTY-FIFTH 

ANNUAL  CONVENTION  AMERICAN 
WATER  WORKS  ASSOCIATION 

The  Thirty-fifth  Annual  Convention  of  the  American  Water 
Works  Association  was  held  at  the  Hotel  Gibaou,  Cinciimatiy  Ohio, 

on  May  10,  11,  12,  13  nnd  14,  1915. 

The  following  local  committees  had  charge  of  the  arraiigeineiils 
for  the  reception  of  members  and  visitors  and  ladies,  and  their 
entertainment  during  their  stay  io  Cincinnati: 

LOCAL  COMMITTEES 

HONORABT  OOMMTRS 

Hon.  Frederick  8.  Spiegel,  Mayor 
Hon.  Philip  Fosdick,  Hon.  John  R.  HnlnieR, 

Direotor  Fublio  Service  Director  of  Public  Safety 

onimnAL  coiafiTna  or  ABBAMOBusim 
John  W.  Hill,  Chairman 


F.  C.  Bitgood,  Vico-Cliairman 
William  B.  Melish 
August  Herrmann 
Glmrlee  H.  Anderaon 
Demon  Blackmore 
Thomaa  Ford 
James  £.  Brady 
Carl  Delioney 
George  W.  Cleveland 
Boyal  Mattice 

Frank  S.  Krug 
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S.  G.  Pollard,  Secretary 

E.  B.  Amolo 

J.  A.  Hiller 

Gustav  Jarecki 

Henry  C.  HiU 

J.  W.  Ellms 

J.  J.  Conway 

H.  Resinberg,  Newport,  Ky. 

.T.  Mason  Howk.  <  ovington,  Ky. 

R.  P.  Brieker,  Shelby,  Ohio 
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cmMMin*  8im«TAiiiiiBiiT  ooaaiiTTBa 

William  B.  Meliali,  Chaiiman 
S.  W.  Coffman,  TrMsunr  CSwl  Dehoney*  Seeretary 

riKAMOB  eoMMgrm 

G«oiie  W.  Cleveland,  ChaimiMi 

E.  B.  Amole  G.  W.  Galbnutli 

F.  C.  RitKood  John  W.  Hill 
On'VHon  Blackmore                          Guntav  Jarecki 
Philip  Fosdick  William  B.  Meliah 
Maurice  J.  Freibefg                      Royal  Mattioe 

Howard  WurlitMr 

flfiST  SESSION — TUESDAY  MOANING,  MAY  11,  1915 

The  aeedon  was  ealled  to  order  by  Mr.  John  W.  Hill,  Churman 
of  the  General  Committee  of  Arrangements,  who  referred  to  the 
fact  that  Cincinnati  was  now  entertaining  the  Association  for  the 
second  time  in  ita  history,  the  first  Convention  having  been  held 
in  the  old  Gibson  House  in  1884,  when  he  joined  the  Association, 
Mr.  Hill  being  now  the  oldest  living  member  in  the  city  of  Cincinnati. 

Mr.  Hill  then  introdured  Hon,  Frederick  S.  Spiegel,  Mayor  of 
Cincinnati,  who  delivered  an  address  of  welcome  in  behalf  of  the  city. 

ADDRESS  OF  WELCOME— HON.  FREDERICK  S.  SPIEGEL, 

MAYOK  OF  CINCINNATI 

Mr,  Chairrnan  and  Mmhen  ef  thi  Ameriean  Water  Work$  Aitoeieh 
Hon:  This  is  your  thirty-fifth  annual  meetmg*  I  want  to  assure 
you  that  we  are  proud,  that  I  am  proud  as  the  official  representa- 
tive of  our  dty  of  Cincinnati,  to  have  you  with  us.  Conven^ns 
of  the  kind  that  you  are  having  in  our  dty  during  this  week  are 
always  welcome.  We  have  had  many  such,  but  it  is  an  especially 
great  pleasure  to  wdcomc  you  men  who  are  not  only  men  of  scientific 
training,  but  every  one  of  you  is  endeavoring  in  your  particular 
field  to  create  a  higher  standard  and  bring  to  the  utmost  perfection 
that  which  has  become  an  absolute  necessity  to  all  of  our  people, 
the  water  which  we  drink.  Every  one  of  you  in  his  particular 
field  is  doing  what  all  the  rest  of  us  are  doing  in  our  particular  fields, 
whether  we  are  engaged  as  professional  men  in  the  practice  of  law, 
medicine,  or  divinity.  All  of  us  are  endeavoring  to  achieve  what 
is  best  in  our  chosen  fields  of  activity. 
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The  fact  that  you  are  here  the  second  time  proves  to  mo  that  you 
have  a  feehng  of  attraction  for  our  city  that  has  been  known  for 
years  and  years  as  the  Queen  City  of  the  West. 

Our  city  is  so  fortunate  as  to  be  located  midway  between  the 
south  and  the  north.  We  therefore  partake  of  the  qualities  of  both 
aeetioiis  of  our  oountiy.  The  hospitality  of  the  south  is  ouis,  and 
the  thrift  and  the  aetiirity  of  the  north.  We  are  glad  to  extend 
that  hospitality  to  those  who  eome  to  us,  and  we  qrmpathise  with 
those  who  are  engaged  In  oallingB  that  eaJl  for  hard  work  and  hard 
study. 

Cincinnati  has  become  famous  for  institutions  in  which  you  are 
particularly  interested.  I  think  that  I  may  safely  say  tliat  we 
8urpaj>is  in  some  of  these  perhaps  every  city  in  this  country  of  ours, 
this  great  United  States  of  America. 

Our  wator  workf!  fis  thoy  nro  f\t  pre<w»nt  have  among  other  benefits 
conferred  upon  us  rrduceii  tlie  death-rate  from  diseases  and  par- 
ticularly that  disease  which  is  due  to  insanitary  water  supply, 
perhaps  twenty-five  per  cent.  We  are  delivering  sixty  million 
gallons  of  water  a  day  for  the  use  of  our  citizens,  pumped  out  of  the 
Ohio  BiTsr;  and  every  <»ie  of  you  men  who  know  all  about  water  and 
its  qualities,  know  that  water  pumped  out  of  a  river  without  treat- 
meat  is  unfit  to  drink. 

GincinnAti  has  taxed  itself  in  c^er  to  develop  possibly  the  finest 
water  works  in  our  countiy.  Our  filtration  plant,  our  high-pressure 
service  for  bringing  the  water  into  every  part  of  our  city,  our  ma- 
chinery and  all  of  the  equipment  of  our  water  works  plant,  are  the 
pride  of  our  city. 

After  v-r  had  completed  the  water  wwks  our  city  proceeded  in 
other  lines  of  progress.  We  established  an  educational  s^stera 
which  is  not  merely  academic,  which  does  not  merely  teach  that  which 
is  known  as  an  academic  course,  but  our  common  schools  with  our 
great  municipal  university  at  liieir  head,  also  include  in  their  educa- 
tional training  scientific  training.  It  is  the  aim  oi  our  educational 
system  to  train  our  youth  in  everything  that  wiU  fit  them  for  an 
active  career  of  usefulness  in  thdr  ftiture  lives.  . 

Only  three  weeks  ago,  or  possibly  four  weeks,  I  took  over  as  the 
representative  of  our  dty  one  of  the  greatest  hospitals  in  these 
United  States,  comprising  twenty-nine  buildings,  all  fitted  up  and 
equipped  with  the  most  modem  surgical  and  pathological  equip- 
ment^ in  faet,  everything  neoesssiy  in  the  domain  of  healing  disease. 
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Hub  hospital  will  be  open  for  you  to  inspect,  and  I  hope  that  you  will 
go  through  all  of  the  buildings  and  see  how  admirably  th^  are 
adapted  for  the  purposes  for  which  they  are  designed.  I  know  that 
you  will  fed  that  we  have  a  ti^t  to  be  proud  of  that  general  hospital. 

We  have  here  in  Cincinnati  a  soological  garden  where  Hardenbeig, 
when  he  comes  to  this  country,  leaves  his  animals.  It  is  one  of  the 
finest  gardens  probably  in  the  United  States.  We  have  an  art 
museum  to  which  one  of  the  magnificent  women  of  our  city  who 
is  famed  for  her  philanthropy  and  civic  pride  has  given  a  Velasquez, 
purchased  at  a  co^t  of  |200|000,  and  wliich  is  now  the  property 
of  the  city  of  rim  mnati. 

Now  that  you  are  with  us  we  want  you  to  see  this  city  of  ours  for 
yt)urselves,  and  after  you  have  seen  it,  I  am  certain  you  will  agree 
that  it  merits  all  that  I  have  claimed  for  it. 

The  doors  of  our  city  are  open  to  you  and  we  welcome  you  here. 
I  have  a  great  big  key  in  my  private  office  at  the  City  Hall,  so  big 
that  I  could  not  bring  it  down  unless  I  got  two  or  three  people  to 
come  along  with  me  and  help  carry  it.  It  is  veiy  heavy.  But 
you  need  no  key  to  open  to  you  our  doors.  There  is  nothing  too 
good  for  you  in  Cincinnati.  Enjoy  our  hospitality  to  the  full,  and 
also  aD  of  your  ladies,  your  wives,  your  sisters,  and  your  sweet- 
hearts enjoy  it  with  you.  It  is  our  desire  and  our  wish  that  you 
have  everything  that  we  can  offer  you  and  all  you  need  do  is  to  send 
word  to  the  City  Hall  if  there  is  an^-thing  yon  need,  and  the  Mayor 
will  respond.  I  thank  you.  (Applause.) 

Chairman  Jojin  W.  Hill:  Mr.  Mayor,  Mr.  Prendeni  and  Gen- 
tlemen— Some  pluldsopher  has  said  that  he  indeed  is  a  benefactor 
who  makes  two  blades  of  grass  grow  where  one  grew  before. 

It  is  now  my  pleasure  to  introduce  to  you  one  of  the  best  known 
men  in  the  United  States,  undoubtedly  in  this  country,  and  perhaps 
abroad.  When  I  tell  j^ou  of  some  of  his  eiploits,  although  you  may 
never  have  heard  his  name  spoken  in  your  own  communities  or  men- 
tioned in  the  public  press;  you  may  never  have  known  him  or  at 
least  many  of  you  have  not  until  this  time,  you  will  now  recognise 
in  the  next  speaker  a  man  who  has  done  more  perhaps  for  the  benefit 
of  mankind  tiian  any  man  in  or  out  of  Cincinnati.  I  speak  advisedly 
as  an  engineer,  and  you  know  that  engineers  are  bound  to  be  reason- 
ably correct  in  their  estimates  of  people  as  well  as  other  things. 

He  was  a  membrr  nf  fhp  lpp:islatnre  when  tho  wnter  work?  law 
under  which  we  built  our  magnificent  system  of  water  works  that 
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Judge  Spiegel  told  you  about  was  enacted;  and  he  worked  for  that 
in  season  and  out  of  SKjason.  I  know  something  about  that,  because 
I  assisted  in  that  matter  myself  at  that  time.  This  gentleman  was 
earnest  in  advocating  this  measure. 

With  your  permission,  I  will  now  introduce  Hon.  Philip  Fosdick, 
Director  of  Public  Service  of  Cincinnati.  (Applause.) 

ADDRESS  BY  HON.  PHILIP  FOSDICK,  DIRECTOR 
PUBLIC  SERVICE,  CINCINNATI 

iff.  HiU,  Mr,  Maif€r,  Mr,  Ptwident  and  OmUmm-^l  am  gqiiig 
to  give  you  a  very  brief  synopaiB  by  way  of  a  oompariBOii  of  our 
water  works  today  with  wbat  they  were  twenty  yean  ago.  I  will 
make  it  very  brief. 

On  March  31,  1817,  the  first  franchise  was  granted  for  a  water 
works  in  Cincinnati.  On  July  3,  1821 ,  the  first  water  was  pumped. 
On  June  25,  1839,  the  then  existing  water  works  became  the  prop- 
erty of  the  city  of  Cincinnati.  On  April  24,  1896,  the  new  water 
works  act  was  passed  by  the  General  Assembly  of  Ohio.  On  Febru- 
ary 2,  1897,  the  Supreme  Court  of  Ohio  sustained  the  validity  of 
the  Act.  On  June  1,  1897,  preliminary  surveys  were  begun.  On 
May  15,  1897,  construction  waa  begun.  On  Novembor  1,  1907, 
the  entire  city  was  supplied  with  filtered  water  from  the  new  works. 
On  July  1, 1900,  the  operation  of  the  new  works  waa  turned  over  to 
the  Department  of  Publie  Service.  Improvementa  coeting  two 
million  doUarB  iiave  been  added  since  the  completion  of  the  new 
works. 

There  is  shown  below  a  comparison  of  the  old  and  new  works  in 
certain  particulan,  as  foUows: 
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Your  convention  aBseinbled  iiere  today  certainly  means  much  to 
Cincinnati  and  will  add  vitally  to  certain  phases  of  our  public  serv- 
ice as  it  is  utterly  impossible  for  a  serious  conference  among  men 
such  as  you  to  be  held  without  doing  something  for  the  public  good. 

It  haa  taken  me  many  years  to  learn  the  fact  that  any  step  of 
progress  must  neoeesarily  be  slow,  because  the  slightest  advancement 
over  the  old  means  a  complete  evolution  of  process  and  precedent. 

We  are  alt  engaged  upon  a  serious  study  to  find  out  what  is  the 
best  quality  of  material  for  street  pavingi  and  although  we  have 
been  studying  this  question  for  centuries,  we  are  still  far  from  attain- 
ing our  object.  This  is  so,  because  as  we  study,  conditltms  change, 
and  our  line  of  thought  must  necessarily  be  along  strange  paths. 
The  automobile  and  the  automobile  truck,  doubtless  both  in  their 
infancy,  bring  up  new  questions,  and  no  sooner  have  we  arrived 
at  what  we  think  is  a  pprmnnpnt  conclusion,  when  lo  and  hehoM, 
the  entire  vehicular  question  is  changed  and  our  minds  must  shift 
to  the  new  range. 

It  seems  the  distance  round  the  work!  from  the  old  pump  and  cis- 
tern to  the  gigantic  machine  that  sends  millions  of  gallons  of  water 
to  municipid  communities  every  day,  and  yet  I  would  not  be  sur- 
prised that  the  future  shall  produce  an  equally  large  advance  in  the 
method  of  furnishing  this  necessity  to  human  beings  who  will  be 
grouped  together  in  the  cities  of  the  future.  The  matter  is  further 
complicated  by  the  fact  that  each  city  possesses  characteristics  of 
its  own,  and  each  one  requires  in  a  measure  a  different  treatment. 
Take  for  example  the  two  largest  cities  in  Ohio,  Cleveland  and  Cin- 
cinnati. The  surface  of  Cleveland  is  flat.  Cincinnati's  topography 
is  as  varied  as  a  mountain  range,  although  of  course  on  a  smaller 
scale.  The  men  at  the  head  of  the  municipal  clpprirtmrnts  here 
are  compelled  to  overcome  steep  grades,  attain  great  heights  and 
build  on  hill  sides. 

Gentlemen,  the  Department  of  Public  Service  is  at  your  disposal. 
We  think  we  are  progressing  in  our  work  in  all  departments  and 
believe  that  the  people  who  live  in  cities  are  being  taken  care  of  by 
municipalities  in  a  manner  our  predecessors  never  dared  even  to 
dream  of .  I  am  c^tain  that  none  of  the  elementary  problems  of 
municipal  life  have  been  better  solved  than  that  of  the  water  supply 
and  the  water  distribution,  and  it  is  to  people  such  as  you  that  we 
are  indebted. 

A|^,  I  take  the  greatest  pleasure  in  welcoming  you  to  our  very 
beautiful  city.  We  have  a  really  beautiful  city.  Take  our  park- 
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way;  it  ia  not  large,  but  what  there  k  of  it  I  think  is  as  beautiful  as 

in  any  city  in  Europe  or  America. 

I  do  not  want  any  of  you  to  forG:rt  to  look  at  that  beautiful  view 
up  and  down  the  Ohio  Hiver  tlmt  yf)U  mn  get  from  I'^den  Park, 
or  you  can  look  acrosis  to  the  iiilia  of  Kentucky.  Then  there  are 
numerous  parks.  There  is  Devou  Park  over  in  the  state  of  Ohio, 
within  ten  minutes  ride  of  this  hotel,  which  is  very  beautiful.  We 
have  also  Ault  Park,  presented  to  us  by  Mr.  Ault,  from  which  you 
get  beautiful  views  of  the  Miami  River. 

I  have  taken  up  a  great  deal  of  your  time,  and  I  want  to  thank 
you  for  your  attention,  and  again  welcome  you  to  our  city.  (Ap- 
plause.) 

RESPONSE  TO  ADDRESSES  OF  WELCOME 
Bt  FkoEsiDCMT  Gbobois  O.  "Easl,  Nsw  Orleans,  La. 

Genlleynen  of  the  Local  Committee,  and  Gentleinen  of  the  Convention: 
We  certainly  all  deeply  appreciate  the  kindly  words  of  welcome  that 
have  been  given  to  us.  We  feel  certain  that  we  are  going  to  have 
here  in  this  city  of  (Cincinnati  a  particularly  successful  convention. 

The  Aissociation  is  to  be  congratulated  upon  the  good  attendance, 
and  also  upon  the  energy  and  progressiveness  of  this  city  of  Cin- 
cinnati of  which  the  Mayor  has  spoken  to  some  extent. 

I  feel  that  periiaps  the  water  works  fraternity  appreciate  even 
more  deeply  than  I  do  myself,  if  that  were  possible,  the  position  that 
Cincinnati  and  Louisville  also  took  in  the  matter  of  the  investigation 
when  water  purification  was  the  problem  which  was  presented  to 
Ih&n  for  their  particularly  difficult  rivers.  I  know  that  that  prob- 
lem had  been  seriously  before  the  city  wliich  I  represent.  I  know 
that  when  it  was  proposed  there  one  contractor  offered  to  filter 
some  river  watpr,  making  all  kinds  of  guarantef^;^,  and  that  the 
filter  company  was  bold  enough  to  give  those  guarantees  and  at- 
tempt to  filter  Mississippi  River  water  without  preliminary  treat- 
ment. I  know  that  that  company  spent  a  great  amount  of  money 
in  trying  to  do  that,  but  found  that  they  had  undertaken  an  absolute 
impossibility.  They  could  not  do  it,  and  the  filter  company  waa 
seriously  hurt  by  the  attempt.  The  city  was  hurt,  and  the  private 
company  who  went  into  a  contract  of  that  kind  were  hurt,  and  they 
were  convinced  that  the  Ohio  water  could  not  be  filtered;  and  they 
were  betrayed  into  an  attitude  which  ultimately  cost  them  their 
franchise. 
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Whon  that  same  coiulition  was  presented  to  Louisville,  and  again 
to  Cincinnati,  instead  of  going  blindly  into  a  eontraet  of  that  kind 
they  insisted  upon  having  some  'IcDionstration  first,  with  the  result 
that  small  amounts  relatively  of  money  spent  in  careful  preliminary 
investigation  blazed  the  trail  for  future  water  purification  work 
along  those  lines,  so  that  when  that  problem  came  to  me  I  oould 
look  back  to  the  report  and  studies  which  Louisville  and  Cincinnati 
had  worked  out  and  perfected,  and  could  recommend  that  there  was 
safety  and  certainty  along  those  lines.  It  is  for  that  reaaon,  e«> 
pecially,  that  I  feel  that  the  water  works  fhitemity,  and  most  of 
all  those  of  us  who  have  problems  similar  to  that  of  Cincinnati  and 
Louisville,  feel  particularly  grateful  to  the  city  of  Cincinnati. 

Chaihman  John  W.  Hill:  Mr.  President  and  Members  of  the 
CoTwerUion,  I  would  like  to  read  you  the  following  telegram  from 
Captain  Horace  Tarr.  I  think  that  every  one  in  the  Association 
knows  tiie  Captam  well.  We  expected  him  to  be  here  today.  His 
telegram  is  as  follows: 

PBnADBLPBUt  May  10,  1915. 

John  W.  Hill, 

first  National  Bank  HUlg., 
Cincinnati,  Ohio. 

Kindly  aay  to  my  Mends  that  owing  to  a  death  in  my  family  today  it  is 

impossible  for  me  to  be  at  the  coavention,  which  I  regret  exceedingly,  lui  I 

fihoul  J  h'jve  taken  great  pride  in  showing  them  the  California  engioes.  How- 
ever, i  trust  tu  you  to  do  the  atation  honors.  With  fond  regards  to  all  my 
old  associates,  I  aiu 

Yours  R.  Q.  H.  Tabb. 

The  following  invitation  was  read  by  the  Secretary: 

Cincinnati,  May  0, 1915, 

J.  A/.  Diven,  Esq. 
Secretary-Editor, 

American  Water  Work*  Aeeodaiion. 
Dear  Sir:  On  behalf  of  the  Cincinnati  Section  of  the  American  Chemical 
Society,  permit  me  to  extend  a  hearty  weleome  to  our  eity,  and,  at  the  same 
time  to  extend  an  invitation  to  attend  our  regular  meeting  on  the  evening  of 
May  12,  at  8  p.m.  at  tbe  UnlTeisity  of  Cinoinnati.  On  this  oeeasion  Dr.  O.  B. 
Heckel,  Secretary  of  the  Educational  Bureau  of  the  PMnt  Manufaeturiog 
Association  of  the  I'nited  States,  will  be  speaker  of  the  evening.  Our  interests 
are  mutual  and  I  am  sure  a  profitable  and  social  evening  is  in  store. 

Respectfully,  Chas.  T.  P.  Fennel,  Prea't, 

Cincinnati  Ssetion, 
American  Chemical  Society. 
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ADDRE8B  BY  PRESIDENT  EARL 

Gentlemen:  The  making  of  a  presidential  address  to  a  jjjeat 
national  association  is  an  honor  which  I  never  expected  to  attain, 
and,  to  speak  truthfully,  which  I  had  never  desired  to  attain. 
It  18  an  honor,  moreover,  for  which  I  do  not  feel  myself  to  be 
properly  equipped,  and  one  which  I  undertake  therefore  with 
extreme  reluctance. 

It  was  with  great  regret  that  I  had  to  forego  attendance  at  the 
Philadelphia  Convention  last  year,  both  because  it  was  the  first 
conyention  of  this  Association  which  I  had  missed  since  1909,  and 
because  of  early  personal  associations  wluch  malce  the  city  of  PiiilBr 
delphia  particularly  attractive  to  me. 

Not  having  been  with  you  last  year,  it  is  now  incumbent  upon  me 
to  express  the  deep  appreciation  of,  and  ^rntitude  which  T  frvl  for, 
the  honors  that  you  have  conferred  upon  iiu  in  maintaining  my 
name  on  youT  official  list  since  1910,  mid  especially  in  persist- 
ing, alter  the  practice  of  official  succession,  which  I  have  alwajTS 
opposed,  was  supposedly  eliminated  by  the  general  ballot  for  nomi- 
nation, in  electing  me  as  your  President. 

I  feel  doubly  honored  in  that  my  name  stood  with  two  of  your 
most  active  and  highly  regarded  members  in  this  ballot,  either  of 
whom,  you  must  have  known,  could  serve  the  Association's  inter* 
ests  better  than  myself,  and  I  am  constrained  to  feel  that  both  of 
these  gentlemen  were  in  large  degree  parties  to  the  conspiracy  which 
riKiilted  in  my  election. 

The  kind  expression  of  Mr.  Hill  at  your  hist  convention,  in  assum* 
ing  the  Vice-Presidency,  as  published  in  the  June  issue  of  the  Asso- 
ciation's Journal,  was  most  graceful,  and  is  in  particular  deeply 
appreciated. 

My  inabiUty  to  attend  liie  last  eou\(iition,  and  the  distance  of 
my  residence  from  the  center  of  "distribution"  of  the  society's 
activities,  both  constitute  serious  handicaps  to  the  usefulnCvSs  which 
the  Association  has  a  right  to  expect  from  its  President.  For- 
tunately, however,  the  Association  has  tried  and  tested  men  in  Hs 
active  executive  positions,  and  men  on  its  committees  who  give 
unstinted  effort  toward  its  welfare,  and  great  ability  to  the  solution 
of  its  problems,  and  from  their  reports,  rather  than  from  your  Plres- 
ident's  address,  you  will  gather  the  record  of  substantial  progress 
which  the  year  has  shown. 
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In  looking  over  the  voluiues  of  this  Association's  Journal,  and 
journals  of  other  assoriatioiis  as  well,  perhaps  the  most  conspicuous 
thing  i.s  tliu  ricope  of  lupics  which  present  themselves  as  allied  with 
and  essential  to  the  present  day  water  works  practice.  A  generatiuu 
ago,  an  able  man  might  specialise  in  water  works  and  reasonably 
well  cover  the  field;  tod»y,  a  rather  modest  water  works  outfit 
demands  specialists  in  several  lines  to  cooperate  in  its  attainment  and 
its  maintenance  and  operation.  And  aside  from  the  pleasant  social 
intercourse,  the  greatest  good  of  this  Association  lies  in  the  lesson 
of  the  necessity  of  cooperation  in  any  worthwhile  accomplishment 
which  it  brin^  home  to  each  <rf  us.  It  is  around  this  coitral  idea  of 
cooperation  that  I  shall  now  speak,  in  its  application  not  only  to  the 
individual  water  works  plant,  but  also  to  this  Association,  to  the 
whole  water  works  interests,  and  to  the  interest  of  humanity  itself. 

Broadly  speaking,  nothing  is  worth  while  which  dop«  not  ad- 
vance the  interests  both  of  justice  and  of  humanity,  and  any  work 
undertaken  which  conforms  with  these  objects  should  appeal  to 
the  people  in  whose  interest  it  is  undertaken.  Tactful  voicing  of 
this  appeal,  with  clear  and  candid  statements  rendered  to  the  pub- 
lic, are  essential  to  the  promotion  of  that  cooperation  from  this 
source  without  which  no  work  can  prosper. 

Not  long  ago  I  had  the  pleasure  of  dining  with  the  head  of  one  of 
the  country's  greatest  corporations,  and,  when  the  opportunity 
offered,  I  asked  him  what,  in  his  experienoe,  was  the  hardest  vital 
thing  to  attain  in  his  management  of  its  affairs.  His  reply,  with- 
out any  hesitation,  was  "to  keep  everybody  boosting,  not  to  keep 
them  boosting  me,  or  to  keep  them  boosting  the  corporation,  that 
is  easy,  but  to  keep  them  boosting  one  another" — ^in  other  words, 
effectively,  helpfully  and  unselfishly  cooperating. 

The  very  qualities  of  great  personal  ability  and  self-reliance,  which 
render  many  men  of  inestimable  value,  tend  in  some  degree  to 
destroy  in  them  the  spirit  of  cooperation  and  ti)l(  r;Lnre  which  are, 
and  always  will  be,  essential  to  the  teamwork,  witiiout  which  the 
highest  success  of  great  undertakings  can  never  be  attainetl,  and 
without  which,  as  their  responsibilities  grow,  they  will  find  them- 
selves unable  to  progress  as  they  might  otherwise. 

The  organisation  which  has  a  chief  who  cannot  learn  anything 
from  or  give  any  credit  to  his  subordinates,  and  as  a  sequence,  or 
even  without  this  inciting  cause,  has  subordinates  who  are  worldng 
at  cross  purposes  with  their  chief  and  with  one  another,  is  seriously 
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handicapped,  not  only  in  its  actual  work,  but  also  in  maintaining 
the  public  confidence  and  cooperation  which  a  united  front  can  main- 
tain, and  which  is  essential,  not  only  to  its  well-being  as  an  organi- 
zation, but  nho  to  tlie  well-being  of  the  indiyiduals  t  onipojsing  it. 

The  great  purpose  which  associations  like  the  American  Water 
"Works  Association  are  accomplishing  is  in  obiiiining  a  constantly 
wider  and  more  eilective  cooperation  in  the  diffusion  of  knowledge 
and  the  interchange  of  ideas  looking  to  the  improvement  of  the 
wkMiB  foetors  wMeh  enter  into  the  wnter  worlca  praetice  of  today. 

The  more  mteresfced  men,  and  the  more  trained  men,  and  the 
more  men  who  desire  to  broaden  thenuelveB  in  tliia  field  of  uaeful- 
ness,  that  ean  be  induced  to  eo6perate  to  these  ends,  the  better  will 
be  the  results. 

Other  more  or  leas  local  water  works  associations  hold  meetings 
and  publish  valuable  papers  and  reports  which  this  Association  could 
profit  by,  and  th^  associations  in  turn  themselves  could  profit 
equally  by  the  papers  and  reports  of  ihh  Association. 

Very  few  water  works  officials  can  sjiiuo  the  time  or  money  to 
attend  several  conventions  each  year,  and  relatively  few  can  belong 
to  two  or  three  associations,  and  keep  up  with  their  papers  and 
reports,  and  those  wiio  have  special  experiences  or  ideas  of  value 
cannot  spare  the  time,  or  for  one  cause  or  another  do  not  care  to 
repeat  substantially  the  same  paper  to  two  or  three  associations. 
And  wbm  it  happens  that  standards  have  to  be  adopted,  or  any 
general  movement  is  tn  progress  looking  to  the  interest  of  the  whole 
water  works  fratermty,  the  multiplication  of  unaffiliated  associa- 
tions is  a  distinct  cause  of  complication  and  delay. 

Many  of  us  bekmg  to  and  take  great  pride  in  our  membership 
in  some  of  these  associations,  but  holding  to  the  conviction  that 
the  g^test  good  is  to  be  obtained  by  the  broadest  possible  co- 
operation, and  being  unable  to  attend  more  than  one  convention, 
we  have  to  forego  the  pleasure  and  profit  which  we  would  have  in 
meeting  more  of  the  membership  of  the  other  assrx  iiitions  than 
attend  the  conventions  of  this  Association,  and  therefore  lose  the 
opportunity  which  might  oLher\\ise  exist  of  receiving  from  or  im- 
parting to  these  much  that  would  be  of  mutual  interest  and  help- 
fulness, while  those  of  our  members  who  are  able  to  attend  several 
conventions,  and  to  do  their  full  duty  by  presenting  to  two  or  more 
associations  papers  covering  valuable  contentions  in  water  works  mat- 
ters, are  peifonning  a  most  arduous  and  unnecessary  double  duty. 
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There  seems,  therefore,  to  be  every  possible  reason  for  tlie  union 
of  all  of  the  water  works  associations  of  America,  with  as  many 
local  branches  and  branch  conventions  and  headquarters  as  can 
be  maintauied,  but  with  one  national  annual  convention  and  one 
oonunon  pablksatioiL  of  all  papers  covering  new  matter  of  general 
interest. 

A  splendid  start  in  this  direetioii  has  been  made  through  thepiesent 
very  liberal  conditions  and  regulations  offered  by  this  Assodation 
for  such  consolidations  and  two  very  desirable  connections  have 

already  been  consummated,  with  a  third  in  prospect. 

I  beheve  that  the  best  interests  of  all  water  works  associations  de- 
mand that  this  movement  be  continued  and  accelerated,  and  the 
advanta^TPP  to  he  gained  by  all  parties  of  a  more  prompt  and  effective 
cooperation  from  such  consolidations  would  be  so  great  as  to  warrant 
the  highest  effort  and  the  greatest  of  mutual  concessions.  For- 
tunately, the  relations  between  these  varioufi  organizations  have 
heretofore  always  been  most  pleasant. 

A  national  water  works  association  that  included  every  existing 
organization  and  reached  every  water  works  in  the  country  could 
do  better  work,  and  oould  throng  its  larger  membenhip  make  its 
work  count  for  more  in  the  obtaining  of  general  public  faith  and 
co5peration  in  its  standards  and  suggestions. 

The  progress  which  the  physical  side  of  water  works  problems 
has  made,  and  is  making,  sp^ks  loudly  and  truly  of  the  unselfish 
cooperation  which  has  always  existed  and  still  exists  between  the 
allied  professions  whose  efforts  are  responsible  for  the  advance  which 
by  its  momentum  must  continue. 

The  end  which  lags  and  which  should  be  given  the  best  effort 
of  your  best  niiiids,  however,  has  reference  more  to  the  matter  of 
water  rates  and  accounts  and  to  the  means  and  relations  which 
exist  in  the  matter  of  connections  from  the  main  to  the  property 
line,  and  in  the  matter  of  the  maintenance  of  such  connection  and 
of  the  meter  which  should  exist  on  each  connection. 

The  monumental  work  which  the  Committee  on  the  Tabulation 
of  Water  Rates  and  Allied  Comparative  Data  submitted  to  the 
Convention  at  Philadelphia  reflects  the  greatest  credit  upon  the 
persistence  and  industry  of  the  Chairman  and  those  members  of 
the  Ccsnmittee  who  may  have  been  able  to  oo5perate  with  him 
in  its  preparation.  It  indudes  over  100  pages  of  comparative  statis- 
tics, applying  to  over  300  cities,  and  has  been  prepared  with  the 
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greatest  care  with  a  view  of  assembling  top^dher  an  intrllii:;ible 
and  comparable  resume  of  certain  features  of  \\  at(  r  works  practice. 
The  data  include  information  as  to  water  rate^,  distribution  sys- 
temSi  electrolysis,  metered  services,  source  of  supply,  pumpage, 
troatmait  and  oonsamption,  publie  fire  service,  private  fire  eervioe, 
private  aervioe  lines,  and  while  it  represents  information  of  the 
highest  value,  as  a  matter  of  reference  so  far  as  it  goes,  it  tends  mainly 
to  emphasise  the  very  wide  diveigenoe  ci  i»raetioe,  and  the  almost 
ehaotie  condition  as  to  what  may  be  oonsidered  the  best  practice 
in  TTiany  <tf  these  matters. 

When  we  enunine  in  detail  the  annual  reports  of  water  works 
plants,  all  over  the  countrj^,  we  find  even  more  strongly  marked 
this  divergence  of  practice,  and  we  find  ourselveR  absolutely  imnhlo 
by  comparative  study  of  accounts  to  formulate  any  satisfactory 
comparison  in  almost  any  matter  pertaining  to  them. 

The  divergence  of  conditions  and  interests,  as  between  publicly 
and  privately  owned  plants,  is  one  cause  of  this  trouble.  The 
gradual  growth  of  plants,  and  the  cumulative  effect  and  inherent 
invtia  of  outgrown  conditions,  and  of  accumulated  mistakes,  are 
In  part  responsible.  The  persistent  survival  of  flat  rates  for  water 
and  illogical  conditions  as  to  payment  or  non-payment  for  fire  pro- 
tection, based  on  every  conceivable  measure  of  probable  use  or  rela- 
tive  influence,  are  the  main  obstacles  to  any  approach  to  better 
conditions,  and  the  inherent  and  obvious  inadaptibility  of  existing 
meter  rate  schemes  to  deal  fairly,  as  between  different  classes  of 
consumers,  is  the  real  stumbling-block  in  the  way  of  the  universal 
introduction  of  meters  and  the  general  reconstruction  of  water  and 
fire  service  rates. 

Tlie  officials  of  many  cities  see  the  necessity  of  universal  meter- 
ing to  save  unnecessary  exporulit  lik  s  m  extensions  and  operation, 
but  they  do  not  see  how  they  can  curtail  consumption  and  main- 
tain the  iiecesisary  revenue  without  resorting  to  some  one  of  the 
numerous  expedients  which  are  variously  used  to  create  an  unfair 
difference  m  favor  of  one  or  the  other  of  their  various  daeses  of  con- 
sumers, because  In  existing  rates  one  or  anoth^  class  of  consumer 
has  been  paying  too  little  and  will  strenuously  oppose  an  increase. 

Hie  Committee's  tabulation  shows  a  range  of  meter  rates  of  from 
five  to  fifty  cents  per  thousand  gallonB  diatged  to  small  consumers, 
and  from  two  to  twenty  cents  per  thousand  gallons  charged  to  large 
consumers;  and  even  at  fifty  cents  it  is  quite  possible  that  some  of 
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the  small  consumerB  are  getting  more  service  than  they  are  pay- 
ing for,  and  oeitain  that  others  are  getting  very  much  less.  Mean- 
time,  every  flagrant  overcharge  of  one  dasB  of  oonflomer  in  one 
place  is  breeding  discontenti  and  eveiy  flagrant  undercharge  of  the 
same  daes  of  ooneumer  in  another  place  is  encouraging  that  die* 
content,  and  the  water  works  intereets  are  being  ground  between 
the  millstones  of  these  discontents;  and  with  the  wide  diversity 
of  rates  and  of  opinion  as  to  the  proper  basis  for  rate  making,  as 
between  different  classes  of  consumers,  including  the  tax  payer, 
the  ultimate  fineness  of  the  grinding  of  these  millstones  and  the 
question  of  the  availability  of  fuel  to  keep  them  turning,  needs  little 
comment. 

It  is  fully  recognized  that  cxistmg  laws,  contracts,  customs  and 
conditions  (  oin plicate  every  consideration  of  a  rapid  revolutionary 
ciiange  in  a.ny  given  case,  and  not  only  that  each  class  of  consumers 
whose  pocket  never  would  be  touched  will  constitute  an  obstacle, 
but  also  that  those  who  would  be  benefited  will  be  suspicious  and 
slow  to  recognise  the  benefit,  and  to  lend  their  coSperation.  For 
this  reason,  great  educational  work  will  be  neoessaiy,  and  the  ap- 
proach to  better  conditions  will  be  slow. 

The  greatest  opportunity  for  cooperation  today,  which  is  before 
the  various  water  works  associations,  lies  in  the  commanding  posi- 
tion which  a  short,  clear,  <M>mprehettBible  dedication  of  ^e  g^eral 
principles  which  should  govern  a  proper  division  of  the  necessary 
total  water  revenue,  as  between  the  tax  payer  and  the  water  rate 
pnyer,  nnd  as  between  the  various  rate  payers,  would  hold;  such  a 
dedication  could  not  brinfc  all  rates  suddenly  to  the  recommended 
basis,  but  it  would  tend  to  bring  the  cooperation  of  general  public 
sentiment  into  play,  and  thereby  cause  all  movements  to  be  toward 
the  general  system  recommended,  and  it  would  act  as  a  buffer  in 
the  meantime  for  the  company  or  city  where  some  particular  phase 
of  its  rate  system  is  undco*  firci  and  really  may  be  inequitable,  to 
show  exactly  why  such  rate  has  to  be  charged,  leaving  the  burden 
of  defense  of  the  too  low  charges  which  compose  it,  and  which  may 
be  enjoyed  by  the  small  consumer,  or  the  large  consumer,  or  the 
tax  payer  as  the  case  may  be,  to  theur  beneficiary. 

There  have  been  many  papers  and  discussions  before  this  Assoeiar 
tion  that  bear  upon  various  phases  of  this  question,  and  there  is 
a  well  established  practice  as  to  the  determination  of  what  con- 
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stitutes  an  efficient  service,  and  as  to  how  to  arrive  at  a  reasonable 
value.  There  is  no  great  divergence  of  opinion  as  to  what  con- 
stitutes operation  and  maintenance  expense,  or  fixed  capital  and 
depreciation  charges,  or  a  reasonable  profit  over  and  above  these, 
and  public  service  corporations  nearly  everywhere  have  to  stand 
ready  to  diow  and  defend  their  status  in  these  respects,  and  are 
prepared  with  expert  help  to  establish  all  of  the  things. 

It  is  not,  therefore,  the  question  as  to  the  total  revenue  which 
diould  be  allowed,  but  rather  the  questton  as  to  how  the  payment 
of  such  revenue  should  be  divided  between  the  various  classes  of 
consumers,  including  the  tax  payer,  which  needs  to  be  illuminated, 
regarding  which,  so  long  as  the  total  profit  is  not  reduced,  the  business 
departments  of  the  water  works  fraternity  will  be  in  the  strongest 
position  if  they  lean  toward  a  fair  deal  for  every  interest  in  its  ad- 
justment, leaving  the  parties  who  have  the  bills  to  pay  to  do  a  large 
part  of  the  worrying. 

The  reports  of  your  officers  and  of  your  standing  and  special 
committees  are  now  to  follow.  Considerable  time  and  study  have 
been  given  to  the  preparation  of  these  reports,  and  also  of  the  va- 
rious papers  that  are  to  be  presented.  In  their  diseusskm  a  great 
deal  can  be  gained  1^  an  exchange  of  thought  and  experience,  and 
I  trust  all  will  come  forward  and  assist  in  the  advancement  of  ideas 
for  the  solution  d  these  many  problems  that  confront  the  water 
works  offidals  and  supeiintendents. 

Gentlemen,  I  thank  you  for  your  attention. 

REPORT  OF  EXECUTIVE  COMMITTEE 

Your  Fxccutive  Committee  bavr  received  from  mcmberHof  the Aesociation 
in  the  State  of  Iowa  a  formal  request  for  the  approval  of  this  Association 
for  the  formation  of  a  local  section,  to  be  known  as  the  Iowa  Section  of  the 
Aaicriean  Water  Works  Assoeiation;  alio  a  proposed  coostitutiott  for  the 
govenunent  of  the  Iowa  Section  when  formed,  and  have  approved  both. 

Your  Executive  Committee  have  also  received  an  application  in  due  form 
from  twenty-four  members  of  the  Central  States  Water  Works  Association  to 
fonn  a  loeal  section,  to  include  the  following  territory,  vii.:  Ekratbem  Miehi- 
gan,  OhiOf  West  Virginia,  Kentucky  and  Pennsylvania  west  of  and  inoluding 
McKean,  Elk,  Clearfield,  Blair  and  Bedford  Crmntir'?  Mso  presenting 
a  proposed  constitution  for  the  government  of  the  section  when  formed,  both 
of  which  your  oommittee  approve. 

In  aooordance  with  the  recommendation  of  the  Canvassing  Board,  ap- 
pointed io  oanviBa  the  vote  loroffioers  for  the  ensuing  year,  we  reoonunend 
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the  amendment  to  the  constitution  of  the  Anooiaiion  as  suggested  hy  the 
Canvassing  Boardi  but  with  some  modifieatioiui«  making  the  amendment 

read  as  follows: 

Substitute  for  the  second  paragraph  of  Section  3,  Article  VI,  the  following: 
'  The  three  membms  who  shall  have  leeeived  the  greatest  number  of  nom- 
inating balloto  for  the  office  of  President,  the  three  membere  who  shall  have 
received  the  greatest  number  for  Vice-President,  the  three  members  who  shall 
have  received  the  greatest  number  for  Treasurer,  and  the  six  members  who 
shall  have  reorived  the  greatest  number  for  Trustee,  shall  thereby  be  placed 
in  nomination;  provided  that  no  member  shall  be  plaeed  in  nomination  for 
more  than  one  office;  and  pmvided  further  that  no  member  shall  be  plarr  d 
upon  the  ballot  who  shall  have  received  less  than  twenty-five  nominating 
ballots,  and  if  there  be  a  tie  vote  among  the  number  required  to  be  placed 
in  nomination,  an  additional  number  of  names  to  cover  sueh  tie  shall  be  plaeed 
in  nomination;  any  member  who  shall  be  nominated  for  more  than  one  ofEce 
shall  have  his  name  placed  upon  the  ballot  for  that  office  for  wliich  he  shall 
have  received  the  highest  number  of  nominating  ballots." 

Your  Executive  Committee  have»  also,  received  another  amendment  to 
the  constitution  changing  the  form  and  manner  of  election,  signed  by  the 
rpqiii^^ito  number  of  members  and  accordingly  submit  the  same  for  your 

consideration. 

The  required  number  of  members  have  presented  a  petition  for  an  amend- 
ment to  Axtide  VI,  Section  5,  and  to  Artide  VIII,  Section  1,  which  ie  also 
submitted  for  your  consideration. 

Your  Executive  Committee  recommend  the  election  of  Mr.  John  Caulfield, 
an  old  time  member  and  regular  attendant  at  all  of  the  conventions  of  the 
Association,  of  whidk  he  is  a  past  presidoit,  to  honorary  membership. 

Gboboi  G.  Earl,  PrsitdenI 
Robert  J.  Thomas 

NiCHOLAB  H.  HlLh,  J«, 

H.  E.  Keeler 

CBAS.  R.  HnMDBIBON 

Jambs  M.  Caw 

Lbonard  Metcalf 
l^BonoRE  A.  Leiben 
Edwaro  Bartow 
Dow  R.  GwiNN 
J.  M.  DtVBW,  Sterelarif 

REPORT  OF  CANVASSING  BOARD 

Troy,  N.  Y.,  May  6, 1916. 

Mr.  George  G.  Earl,  Fresidcnt,  • 

Amisrican  Wafer  Work$  AttocitUion, 
Ntm  OrUmUt  La. 

Dear  Sir:  Your  Canvasping  Board  appointed  to  rr>rti  a<;?!  the  votes  for 
officers  of  the  American  Water  Works  Association  for  the  ensuing  year  report 
as  follows: 
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Total  number  of  votes  caat  for  President  £90,  aa  follows: 

Nicholas  S.  Hill,  Jr   393 

Charles  R.  Hendenon   50 

Allan  W.  Cuddebadc   28 

Allen  Hftsen   121 

  590 

Total  number  of  votes  cast  for  Vice-President  d92,  as  follows: 

Leonard  Metcalf   35S 

EdwMd  Bartow   153 

Theodore  A.  Leisen   81 

  592 

Total  number  of  votes  oast  for  Treasurer  587,  as  follows: 

James  M.  Caird   401 

A.  A.  Reimer   38 

Rudolpli  Hertng. «   84 

A.  N.  Talbot   54 

S.  T.  Powell   10 

  587 

Total  number  of  votes  cast  for  Trustees  1113,  as  follows: 

Carleton  E.  Davis   ^ 

C.  H.  Rust.   347 

F.  C.  Jordan   20:i 

H.  M.  Ely   107 

W.  S.  Cramer   67 

F.  A.  Barbour   110 

  1113 


We  find  that,  under  the  provisions  of  the  constitution,  literally  interpreted, 
one  name  mii^t  appear  on  the  ballot  for  several  offiees;  also  that  names 

arc  placed  on  the  election  ballot  that  receive  very  few  nominating  votes,  in 
gome  eases  only  one.  We  therefore  suggest  the  following  amendment  to 
the  constitution: 

Am.  VI,  SncnoN  8:  Seoond  paragraph,  write  "two"  for  "tiiree,"  first 
line;  ditto,  second  line,  ditto,  fourth  line.  Write  ''four"  for  "six"  fifth  line, 

making  the  pnrHpmp}!  rpad: 

"The  two  members  who  shail  have  received  the  great^t  number  of  nominat- 
ing ballots  for  the  office  of  Fresidenti  the  two  members  who  shall  have  reoeived 
the  greatest  number  for  Viee-President»  the  two  members  who  shall  have  re- 
ceived the  greatest  number  for  Treasurer,  and  the  four  members  who  shall  have 
received  the  greatest  number  for  Trustees,  shall  thereby  be  placed  iu  nomina- 
tion." Add  the  following:  "A  third  member  shall  also  be  placed  in  nomina- 
tion for  election  to  each  of  tiie  offices  of  President,  Viee-Pratident,  or  Tkess- 
orer,  and  two  additional  members  shall  be  placed  in  nomination  for  election 
as  Tniateps,  provided  that  each  of  them  shall  have  reeeived  a  number  of  nom- 
inating votes  equal  to  at  least  twenty  per  cent  of  the  number  received  by  the 
nenib«r  for  whom  the  greatest  number  of  nominating  votes  shall  have  been 
csst  for  the  same  cMw;  provided,  however,  that  no  nsme  shall  appear  on  the 
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election  ballot  for  more  than  one  office,  if  there  be  a  tie  vote  among  the  num- 
b«r  required  to  be  plaeed  io  noniniBtioii,  sn  addition*!  Bomber  of  names  to 
eoTer  audi  ties  ahall  be  plaoed  in  nomination."  .  .  . 

Wm  p.  Mason 
Ja8.  H.  Cau>well 
J.  M.  DnrsN 

CoiMMiMtaff  Board. 

President  Earl:  Gentlemen,  you  have  heard  the  announoe- 
ment  of  the  result  of  the  ballot  for  election  of  officers  for  the  ensuing 

year.  The  officers  who  received  the  nccefssary  mimlx'r  of  votes 
as  therein  stated  for  the  respective  offices  to  which  they  were  nomi- 
nated are  declared  duly  elected. 

AMENDMENTS  TO  CONSTITUTION 

Secretary  Diven  read  the  following  proposed  amendment: 

Amend  Article  VI  by  striking  out  all  of  Section  8  and  substituting  therefor 

the  following: 

SscTioN  3:  On  the  third  day  of  each  annual  convention,  or  on  a  day  to  be 
designated  by  the  Eaeeutive  CSonunitteOp  the  Convention  dudl  deet  a  Nomi* 
nating  Committee,  whose  duty  it  shall  be  to  suggest  nominations  for  the 
officers  of  the  association  for  whom  there  shall  be  a  letter  ballot  of  the  mem- 
bership.  Said  Nominating  Committee  ahall  consist  of  five  Active,  Honorary 
or  Corporate  Members,  representing  the  following  territorial  distribution 
of  the  membership,  to  wit : 

(1)  TheNewKnglandSUtes,  (2)  The  Middle  States,  (3)  ThcSouthern  States, 
(4)  llie  Central  States,  (5)  The  remainder  of  the  United  States,  and  all  territory 
outside  of  the  United  States.  The  nomination  for  members  of  the  Nominat- 
ing Committee  shall  be  made  on  the  floor  of  the  cmiventlon)  first  by  plaeiag 
in  nomination  of  an  Active,  Honorary  or  Corporate  member  to  represent  the 
above  f^ographical  subdivisions  who  mny  he  seleoted  by  the  Active,  Honor- 
ary or  Corporate  members  from  said  geographical  subdivision  in  attendance 
at  the  eonvention,  and  if  eueh  nomination  is  not  so  made,  a  nominee,  repre- 
senting any  goographical  subdivision  failing  to  so  submit  a  nsme,  shall  be 
made  from  f}ic  floor  of  the  convention.  The  member  of  ptirh  nnminating 
committee  whose  membership  in  the  Association  is  the  oldest  shall  be  Chair- 
man. 

The  Nominating  Committee,  so  eteoted  by  the  eonvention,  ehatl  eauss  to 

be  niiiiled  to  the  membership,  within  six  months  after  the  convention  at  which 
they  are  elected,  a  list  of  the  nominees  for  the  respective  offices  of  the  ^\sso- 
ciation,  for  which  the  constitution  provides  there  shall  be  a  letter  ballot  of 
the  membership.  Up  to  within  three  months  of  the  time  of  hokling  the  next 
annual  ronvontion,  additional  nominations  may  be  made  by  request  to  the 
Secretary,  signed  by  at  least  twenty-five  Active,  Honorary  or  Corporate 
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members,  and  upon  the  receipt  of  such  request,  the  Secretary  shall  add  such 
additional  nominees  to  the  final  ballot  to  be  prepared  by  him.  The  nominees 
of  the  Nominating  Committee  thall  head  sueh  final  ballot  for  eadi  offiee. 
and  any  additional  ntMninees  for  the  respective  offices  shall  be  plaeed  under 
the  nominees  of  the  Committee  in  alphabetical  order. 

Amend  Article  VI,  Section  4,  by  striking  out  the  words  "Twenty-one  days" 
in  the  eeoond  eentenee  of  the  fint  paragraph  of  said  section,  and  aubstituting 
therefor,  "tvro  months,''  so  that  this  paragraph  shall  then  read  as  follows: 

"Section  4.  Elpction  shall  be  by  letter  ballot.  Atleaattwomonths  before 
the  date  of  the  annual  meeting,  a  ticket  shall  be  mailed  to  each  member  of 
the  Association  entitled  to  vot«." 

Submitted  by  the  following  members: 

MoBRU  R.  Sbirrbiid 
Thomas  F.  Hairpin 

AlBX  MUiNS 

J.  WAZffTO  AOXIBMAN 

P.  W.  CAp»LXir 
E.  £.  Davis 

The  Secretary  also  read  the  following  amendment  proposed  as  a 
substitute  for  the  suggestion  of  the  Canvassing  Board  and  recom- 
mended for  adoption  by  the  Executive  Committee: 

The  three  members  who  shall  have  received  the  greatest  number  of  nomi- 
nating ballots  for  the  office  of  President,  the  three  members  who  shall  have 
received  the  greatest  number  for  Vice-President,  the  three  members  who 
shall  have  received  the  greatest  number  for  Treasurer,  and  the  six  mem- 
bers who  shall  have  reeeived  the  greatest  number  for  Trustee,  shall  thereby 
be  plaeed  in  nomination;  provided  that  no  member  shall  be  placed  in  nomi- 
nation for  more  than  one  otficc;  and  provided  further  that  no  member  shall 
be  placed  upon  the  ballot  who  shall  have  received  less  than  twenty-hve  nom- 
inating ballots,  and  if  there  be  a  tie  vote  smong  tiie  number  required  to  be 
placed  in  nomination,  an  additional  number  of  names  to  cover  such  tie  diall 
he  placed  in  nomination;  any  member  who  flhall  be  nominated  for  more  than 
one  office  shall  have  his  name  placed  upon  the  ballot  for  that  office  for  which 
he  shall  have  reeeived  the  highest  number  of  nominating  ballots. 

Pkebident  Eabl:  What  is  the  pleasure  of  the  Convention  in 
regard  to  the  amendments  to  the  Constitution,  of  which  there  are 
practically  two  before  the  Convention?  Do  you  wish  to  vote  on 
them  at  this  time,  or  lay  them  over  for  further  consideration? 

Mr.  Robert  J.  Thomas:  T  move  that  that  amendment  to  the 
Constitution  recommpndpd  by  the  if^xecutive  Committee  be  adopted. 
The  motion  was  seconded. 
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Mr.  Morris  R.  Sherrerd:  It  hardly  seems  fair  to  me  that 

stich  a  motion  as  that  should  prevail  without  consideration  on  both 
sides  by  the  members;  therefore,  I  would  likr  to  say  b  word  on  the 
rolntive  advantages  and  disadvantages,  to  my  mind,  of  those  two 
methods.  The  difficulty  about  the  method  of  procedure  adopted 
during  the  last  year  is  to  my  mind  a  difficulty  which  will  be  con- 
tinuous by  the  adoption  of  the  amendment  suggested  by  the  Execu- 
tive Committee;  that  difficulty  is  that  it  necessitates  in  order  to  get 
any  large  number  of  votes  for  any  candidate  so  proposed  that  aome- 
body  shall  joekey  around  among  the  memb^hip  and  suggest  a 
ticket* 

Tbe  amendment  proposed  by  the  Executive  Gdmmittee  would 
also  make  it  possible  that  there  vould  be  no  nominees  for  Trustees, 
as  only  names  which  received  twenty  per  cent  of  the  total  ballot 
are  to  be  placed  on  the  ticket,  as  I  heard  the  reading  of  those  sug- 
gested amendments. 

The  Secbetary:  Not  twenty  per  cent,  but  twenty-five  members. 

Mr.  Sherrerd:  I  understood  it  twenty  per  cent. 

Secretary  Diven:  That  was  ihe  recommendation  of  ihe  Can 
vassing  Board.   The  recommendation  of  the  Executive  Com- 
mittee was  twenty-five  votes. 

Mr.  Sbbbbbbd:  There  might  happen  to  be  some  doien  candi- 
dates who  might  receive  the  nomination  of  their  local .  sections 
which  would  make  it  veiy  confusing,  although  the  final  ballot  repre- 
sented the  distribution  among  the  states  that  the  Constitution  pro- 
vides, namely,  thei»  shall  not  be  more  than  one  Trustee  from  any 
one  state. 

I  believe  that  this  Associntion  made  a  mistake  when  it  departed  .us 
far  as  the  present  Constitution  departs  from  the  interest  which  Ikls 
always  been  taken  at  the  Convention  in  the  selection  of  its  officers. 
That  is  one  of  the  features  of  the  convention  which  has  always  been 
interesting,  and  it  is  one  also  which  allows  the  membership  from 
dififerent  parts  of  the  country  to  get  their  heads  together  and  make 
suggestions  as  to  what  ticl»^  or  what  officers  would  be  best  for 
the  interests  of  this  Association;  and  it  was  with  the  idea  of  getting 
somewhat  back  to  the  former  method  of  procedure  that  the  amend- 


Digitized  by  Gooqic 


AllBRICAN  WATER  WORKS  ASSOCIATION 


259 


ment  was  requested  to  be  considered  by  six  of  us  who  have  presented 
it  for  your  consideration.  It  is  difficult  when  an  amendment  such 
as  the  one  just  presented  is  read  to  grasp  its  scope.  If  you  will 
pardon  me,  I  wUl  try  and  outline  briefly  what  is  intended  to  be 
accomplished. 

Hie  geografkhical  subdivisions  suggested  ate  five,  and  from  the 
membership  located  in  those  five  subdivisions,  and  from  the  mem- 
bership in  attendance  at  the  Convention  from  each  one  of  those 
five  sub-divisions,  there  would  be  a  suggestion  of  a  nominee  to 
place  before  the  Convention  for  a  member  of  the  Nominating 
Committee. 

The  sub-<Ii visions  suggested  arc  the  \gw  England  States,  Middle 
.States,  Southern  States,  tho  (Vntiul  Slates,  and  the  rest  of  the 
United  States  and  tht  timtory  outside  of  the  United  States,  which 
would  make  five  subdivisions  geop;raphionlly  of  the  membership. 

Say  on  the  evening  before  a  mee  ting  nl  u  inch  uoaiinations  were  to 
be  made  the  representatives  in  attendance  at  the  Convention  from 
New  Eugland  would  meet  in  aome  committee  room,  and  decide 
among  themselves  who  their  representatives  on  the  Nominating 
Committee  should  be.  On  the  next  day  some  one  of  that  delega- 
tion would  make  the  nomination  on  the  floor  of  the  Convention 
that  Mr.  Thomas,  for  instance,  had  been  selected  as  a  representative 
on  the  Nominating  Committee  from  those  of  us  who  were  in  attend- 
ance, and  then  move  his  nomination  and  the  Convention  would 
vote  on  his  name.  Now  in  a  similar  way  the  Middle  States  would 
suggest,  we  will  say,  Mr.  J.  Waldo  Smith,  and  his  n;Hne  would  be 
before  the  Convention  as  a  member  of  the  Nominating  Committee; 
and  in  tUv  snme  way  other  representatives  from  the  different  terri- 
torial distributions  would  be  placed  before  the  Convention,  five 
names  in  all;  and  if  the  Convention  elected  those  gentlemen  as  the 
Nominating  Committee  they  would  be  probably  here  at  the  Conven- 
tion and  they  would  represent  a  distribution  of  the  membership,  and 
th^y  would  represent  the  opinion  of  five  gentlemen  who  knowing 
the  needs  of  the  Association  from  the  different  standpoints  through- 
out the  country  would  be  able  to  name  gentlemen  for  officers,  and 
present  within  six  months  thereafter  a  ticket  to  be  voted  on  which 
would  be  the  consensus  of  opinion  as  distributed  throughout  the 
entire  territory  in  which  the  membership  is  located;  and  it  would 
give  that  consideration  to  the  subject  which  cannot  be  given  by  this 
haphasard  method  of  iiaving  the  total  membership  make  suggest 
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tions  for  nominations;  and  this  amendment  goes  further,  "Mr.  Chair- 
man, to  prevent  from  considcrution  any  section,  or  any  group  of 
men  from  putting  in  nomination  a  candidate.  Upon  the  request 
of  any  twenty-five  members  additional  names,  for  any  office,  will 
be  added  to  this  ticket. 

I  hope  that  the  motion  now  before  you  will  not  be  favorably 
acted  upon,  because  it  at  once  shuts  out  consideration  of  the  other 
amendment. 

Prbsidbnt  Easl:  Haa  any  one  else  anything  to  say  in  regard  to 
the  question  before  the  houae? 

Mr.  a.  H,  Meyers,  Columbia,  Pa.:  I  am  very  glad  to  hear  Mr. 
Shenerd's  suggestion.  I  got  into  the  city  this  morning.  I  think 
I  can  speak  for  some  of  the  members  who  are  not  very  often  heard 
on  the  floor  of  this  Convention,  men  who  :ire  not  identified  with  the 
actual  management  of  the  Association  l  ut  who  have  its  interest  at 
heart.  There  seems  to  be  a  feclinii  that  the  present  method  of 
nommation  of  officers  is  not  in  toucii  with  the  mcmliership  at  large, 
that  it  is  practieallv  a  blind  pool  in  which  a  man  has  no  chance; 
and  I  think  the  suggestion  made  by  Mr.  Sherrcrd  will  offer  a  little 
bit  more  of  an  opening  for  the  smaller  representatives. 

Mb.  Hatton:  This  is  a  pretty  serious  matter,  and  I  think  we 
ouf^t  to  have  a  few  days  before  we  would  know  how  to  vote  upon 
the  matter.  I  would  suggest  that  action  on  the  amendments  be 
postponed  until  later  in  the  Convention.  I  move  that  further  action 
on  this  matter  be  postponed  until  Thursday  of  this  week. 

Mr.  Chester:  I  second  the  motion. 

Mr.  IIatton:  I  su^f^est  that  some  mimeograph  copies  be  made 
so  that  we  can  digest  them  and  we  will  know  what  they  mean. 

Mk.  Shkrkerd:  Is  it  worth  while  to  put  the  question  ofT?  It 
seems  to  me  that  a  motion  calling  for  a  vote  on  one  or  the  other 
of  these  amendments  might  be  considered.  I  do  not  want  to  say 
that  the  vote  should  be  taken  today  on  an  important  question 
like  this. 
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President  Farl:  The  amendment  is  before  the  house,  gentlemen; 
what  is  your  pleasure?  Al!  in  favor  of  the  auiendinent,  which  is 
to  the  efTeet  that  we  postpone  consideration  and  final  action  on 
these  two  proposed  amendments  until  Thursday,  and  in  the  mean- 
time that  mimeographed  copies  of  both  amenilments  be  distributed 
to  the  membership  here,  will  please  say,  "aye,"  contmry,  "no." 
The  motion  is  carried,  and  it  is  so  ordered. 

POSTPONED  DISCUSSION  OF  PROPOSED  AMENDMENT 

Tkurtday.  May  IS,  1916,  11  a.m. 

The  amendineDts  having  been  distributed  hi  numeograpb  form 
to  the  memben  at  the  Convention,  were  now  ooneidered  and  further 
diecuflsed. 

Mb.  Mobbis  R.  Shbrrbbd:  Since  these  have  been  distributed 

the  members  are  pretty  familiar  with  them,  for  the  purpose  of  bring- 
ing the  suggested  amendments  before  the  Convention,  I  move  the 
adoption  of  the  amendments  providing  for  a  Nominating  Committee. 
The  motion  was  seconded. 

Pbhsidbnt  Eabl:  It  ia  moved  and  aeeonded  that  the  amendments 
proposed  by  Mr.  Shenerd,  and  others  be  adopted. 

MiEt.  Morris  R.  Shbrrerd:  I  understand  that  it  would  leave  the 
matter  in  the  hands  of  the  Executive  Committee  as  to  the  day 
when  nominations  shall  \)e  made  since  the  Executive  Committee  can, 
if  the  amendments  sup;p;osted  by  thope  who  have  signed  thr  request 
are  adopted,  direct  that  the  nominatinns,  in  accordance  with  this 
new  provision  of  the  Constitution,  be  made  this  afternoon.  It  seems 
to  me  that  this  ought  to  be  done,  so  that  the  matter  does  not  go  over 
for  a  year,  because  if  the  amendment  is  adopted,  then  it  ought  to 
be  made  opeiiiLive  at  once.  The  question  of  making  the  nomina- 
tions during  the  period  of  this  Convention  should  be  acted  on  so 
that  final  letter  ballot  for  offieets  can  go  out  under  either  form  of 
the  amendment  which  may  be  adopted  for  next  year's  nominations. 

Mb.  Thxodorb  A.  Leisen:  Would  not  that  be  amending  the 
Constitution  after  this  Convention?  And  would  that  be  in  accord- 
ance with  the  Constitution? 
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Secretary  Diven:  One  anienclinent  was  brought  up  before  the 
Executive  Committee  at  this  Convention,  and  it  is  in  order. 

Mb.  Mobbis  R.  Shbbbbbd:  Both  were,  Mr.  Secretary,  They 
both  stand  in  the  same  positioii. 

PKKsim.xT  Eaht.  :  If  there  are  no  other  suggestions,  I  suggest 
that  the  ballots  be  distributed  and  a  vote  be  taken  for  the  Sherrerd 
amendment,  or  for  the  Executive  Conmiittee's  proposed  amend* 
ment.   I  think  that  would  be  the  proper  way  to  designate  them. 

Mb.  M0BBI8  R.  Shbbbbbd:  Can't  you  call  them  one  "Nominat- 
ing Committee"  and  the  other  "Letter  Ballot" — mark  one  "For 
Nominating  Committee"  and  the  other  "For  Letter  BallotT" 

Phksidknt  Earl:  Does  any  one  desire  to  discuss  the  desirability 
of  the  aniendinents  before  they  are  voted  upon? 

Mb.  Sbabubt  G.  Pollabo:  I  sugg^t  that  the  gist  of  the  amend- 
ments be  stated,  or  that  they  be  read.  I  think  quite  a  number 
are  not  familiar  with  them. 

Mr.  Morris  R.  Sherkekd:  I  would  like  to  make  clear  the  one 
suggested  by  those  who  have  signed  the  request  with  me.  It 
would  give  the  five  men  who  would  be  selected  by  the  Con- 
vention as  the  representatives  of  the  five  districts  designated,  a 
chance  to  get  together  at  the  Convention  and  consider  the  best 
good  of  this  Association  in  presenting  a  ticket  which  would  be  sent 
out  to  the  membership  as  the  Nominating  Committee's  ticket  within 
ax  months  after  the  Convention;  and  daring  the  next  three  montliB 
additional  nominees  could  be  placed  on  the  ticket,  which  would 
be  prepared  by  the  Secretary,  upon  request  of  twenty-five  members; 
the  Nominating  Committee's  candidates  to  head  the  list  for  each 
office,  and  any  additional  candidates  to  be  added  alphabetically. 
I  would  also  like  to  say  that  the  suggested  amendment  offered  by 
the  Executive  Committee  seems  to  me  to  lend  itself  to  a  situation 
which  would  be  veiy  awkward  in  connection  with  otlier  parts  of 
the  Constitution. 

The  Executive  Coniniittee  suggested  an  amendment  providing 
that  nominations  shall  be  made  upon  letter  ballot  which  is  an  indis- 
criminate way  of  getting  at  any  concerted  action. 
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The  Constiiutiun  also  provides  that  no  two  members  of  the  Board 
of  Trustees  shall  be  from  the  same  state.  Under  the  operation  of 
that  suggested  amendment  you  can  see  that  it  is  quite  possible  that 
those  who  would  receive  the  requisite  number  to  be  on  the  ticket, 
namely  twenty-five  votes,  might  mean  two  or  three  gentlemen  posai* 
bly  from  the  same  state,  and  in  that  case  there  would  be  no  nomi- 
nation before  the  membership  for  those  offices  which  would  oonfonn 
to  the  provision  of  the  Constitution.  You  could  not  deet  two 
of  those  gentlemen,  because  they  would  come  from  the  same  state 
and  you  would  have  no  other  name  on  the  ticket  to  give  ooneerted 
action. 

I  would  also  say  that  it  seems  to  me  an  unfortunate  way  to  leave 
the  nominations  of  our  officers  to  be  jockeyed  around  by  one  or  two 
individuals,  as  the  method  of  indiscriminate  selection  docs.  It 
would  be  unfortunate,  and  would  not  give  due  consideration  to  the 
best  interests  of  the  Association. 

It  hat)  aiao,  ui  my  judgment,  taken  away  a  very  decided  interest 
in  the  Conventions.  A  feature  of  the  Convention  program  which  is 
of  interest  to  all  of  us,  I  think,  is  that  there  be  a  chance  to  have  some 
condderation  given  as  to  who  shall  be  our  officers;  and  when  it  is 
done  by  letter  baUot,  as  I  have  heard  a  number  of  men  say,  they 
had  no  particular  choice  or  desire,  they  simply  followed  what  was 
suggested  to  them;  but  if  it  were  done  by  proposing  names  by  the 
Nominating  Committee,  a  plan  which  is  easily  workable,  in  other 
words,  the  method  of  procedure  would  be  that  representatives  from 
New  England  who  are  in  attendance  at  the  Convention  could  agree 
to  meet  the  night  before  the  nominations  are  to  be  made,  upon  the 
recjuest  of  some  one  that  they  meet  in  such  and  such  a  room  to 
consider  whom  they  should  nominate,  and  the  next  morning  some 
one  gets  up  and  mys,  "Our  members  from  New  England  have 
agreed  to  suggest  the  name  of  Mr.  as  our  representa- 
tive on  the  Nominating  Committee" — and  so  on  with  the  other 
sections,  those  that  are  hm  in  attendanee  could  select  as  a  rep- 
resentative from  their  respective  sections,  a  man  who  is  here  in 
attendance  at  the  Convention,  and  then  the  gentlemen  could  get 
togethtf  before  the  Convention  adjourns  and  discuss  the  matter,  and 
then  either  by  correspondence,  or  by  agreement,  send  out  a  sug- 
gested ticket  which  would  represent  the  consensus  of  opinion  of, 
at  least,  five  men  who  represented  diflferent  sections  of  the  coun- 
tiy,  sa  to  who  would  k>est  serve  this  Association  as  its  officers. 
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I  would,  tlhTcfoic,  ^i;('iitlemen,  ask  j'our  favorable  considoration 
of  the  amendment  which  would  provide  for  a  Nominating  Committee. 

Prof.  Edward  Bartow:  The  pi'esent  method,  that  we  might  call 
the  "Primary"  method,  bringp  the  AnoeiatiiHi  before  the  membm 
during  the  year;  it  keeps  the  Aasociation  before  the  memberBhip 
because  of  the  sending  out  of  the  letters  requesting  nominations, 
and  it  is  rather  a  good  thing  to  keep  up  interest  between  sesBtons. 
The  present  scheme  should  be  continued  for  at  least  another  year 
to  give  it  a  thorough  trial. 

A  Member:  I  just  want  to  relate  a  little  personal  ^cperience  as 
to  this  ballot  proposition,  and  state  why  I  am  heartilj''  against 
and  in  favor  of  the  Nominatinp  Cornniittee,  Thr  Nominating 
ballots  were  sent  around,  and  I  presume  they  went  to  all  of  the 
gentlemen.  When  I  got  tliem,  I  went  to  one  very  popular  gentle- 
men and  I  said,  "  Who  do  you  know  that  wants  to  be  Trustee?  Who 
do  you  know  that  wants  to  be  Vice-President?"  He  could  not  tell 
and  I  did  not  know;  and  I  dare  say  that  ninety-five  per  cent  of  the 
members  here  either  did  not  vote  at  all,  or  maybe  sinne  member 
voted  for  me,  and  I  voted  for  another  member,  and  somebody  else 
voted  for  somebody  else.  A  few  people  if  they  wanted  to  get  to- 
gether and  vote  for  somebody,  could  keep  the  thing  forever  and 
forever.  I  am  heartily  in  favor  of  this  Nominating  Committee 
proposition  which  provides  that  the  members  of  that  Committee  be 
from  the  different  districts  of  the  country,  which  seems  pc^eetly 
fair.   If  there  can  be  any  objection  to  it,  I  can  not  see  it. 

Mr.  a.  a.  Reimer:  May  I  raise  a  question  at  this  point  in  con- 
nection with  tlie  first  amendment?  The  terms  arc  very  definite  so 
far  as  defining  the  location  of  the  New  England  States;  but  when 
we  come  to  the  Middle  States,  Southern  States,  and  Central  States, 
it  seems  to  mo  that  the  line  of  demarcation  is  not  quite  so  clearly 
drawn,  and  it  might  be  well  to  have  those  other  divisions  definitely 
stated.  Now  a  good  many  of  us  ronanber  when  we  wero  in  school 
that  we  had  some  divisions  that  we  remember  as  ''Middle  Atlantic 
States,"  "Central  States,"  and  so  on.  That  is  a  long  while  ago, 
and  perhaps  some  of  us  do  not  remember  just  which  states  are  em- 
braced in  those  divisions.  It  seems  to  me  that  it  mi^t  be  well  to 
define  that  particular  point  more  clearly. 
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Mr.  C.  E.  Davis:  I  think  it  would  be  a  good  thing  if  the  Executive 
Cotnmittec  would  name  the  particular  atates  comprised  in  those 
re8X)ective  districts. 

Mr.  Morris  R.  Sherrerd:  It  seems  to  me  that  it  can  properly 
be  left  to  the  Executive  Committ-ee,  to  aunounce  which  states  are 
included  in  cuch  particular  division.  I  understand  thai  it  is  quite 
definitely  understood  what  those  divisions  include. 

Mb.  Dow  R.  Gwinn:  I  did  not  expect  to  have  anything  to  say 
on  this  subject;  but  as  I  undetstand,  the  motion  is  now  on  the 
amendment  to  the  Ckmstitution  as  proposed  by  Mr.  Sherrerd;  is 
that  right? 

President  Earl:  The  vote  is  as  between  the  amendment  as 
proposed  by  Mr.  Sherrerd  for  nomination  by  a  Nominating  Com- 
mittee, or  by  letter  ballot  as  recommended  by  the  Executive 
Conunittee. 

Mb.  Dow  R.  Gwnm:  When  this  matter  was  referred  to  the  Ezeeu- 
tive  Committee,  we  went  over  the  report  of  the  Canvassing  Board 
and  considered  their  recommendations  very  carefully 

I  would  liJce  to  try  out  the  constitution  as  we  now  have  it,  with 
the  slight  modification  as  recommended  first  by  the  Canvassing 
Board,  and  modified  slightly  and  recommended  by  the  Executive 
Committee.  I  believe  that  is  the  beet  proposition  l)efore  us. 

A  Member:  One  thing  that  hfif  developed  in  this  recent  election 
is  that  we  delegates,  at  least  1  for  one,  have  received  cards  in  the 
mail  suggesting  that  I  vote  for  this  man,  or  that  man.  I  rived 
a  card  calling  my  att-ention  to  a  man,  and  although  I  am  quite  a 
regular  attendant  at  these  Convent luns,  and  have  attended  them 
for  the  last  ten  or  fifteen  years,  one  must  have  something  by  which 
lie  can  remember  a  man,  and  remember  whether  he  is  a  consulting 
engines,  or  a  water  works  man,  or  an  aetive  superintendent,  or 
something  of  that  kind— I  believe  I  am  going  to  say  it  out  frankly-- 
I  have  the  highest  regard  for  all  of  the  consulting  engmeers,  but  I 
do  not  believe  the  Water  Works  Association  here  ought  to  have 
a  majority,  or  practically  all  of  the  offices  controlled  by  the  pro- 
fessicMial  end  of  it.  I  believe  that  the  Uttle  fellows  in  the  Aasocia- 
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tion  ought  to  have,  at  least,  a  voice  in  the  organization — that  is  the 
way  I  feel  about  it. 

Mr.  C.  W.  Wiles:  I  would  like  to  inquire  of  the  Secretary  how 
many  members  of  the  Aaaociation  cast  their  votes  this  year.  Hist 
will  give  us  some  idea  of  how  many  took  an  interest  in  the  election 
of  the  preeent  officers  at  this  time. 

SscRBTABT  Divbn:  You  meso  votes  for  nominations? 

Mb.  C.  W.  Wiles:  Yes,  sir. 

Secretaky  Diven:  About  twenty-five  per  cent.  There  were  two 
hundred  and  forty-seven  ballots  cast. 

Mr.  C.  W.  Wiles:  That  shows  the  interest. 

Sbcrbtabt  DiVBMr:  That  was  for  the  nominations.  There  were 
over  six  hundred  votes  east  for  eleetion  of  officers. 

Mr.  J.  Waldo  Smith:  The  criticisms  about  the  old  committees 
are  fully  covered  by  Mr.  Sherrerd's  amendment.  I  think  we  all 
agree  with  the  last  speaker,  that  the  "little  fellows"  should  have 
a  chance,  and  this  is  just  the  way  to  give  them  a  chance.  By  tiie 
present  method  we  are  just  going  at  this  blindly.  It  g;ives  a  certain 
class  of  men  an  opportunity  that  we  do  not  want  tlicm  to  have, 
and  I  am  heartily  in  favor  of  this  change.  We  thought  it  was  desir- 
able when  the  change  from  the  old  method  was  made,  which  at  its 
best  was  not  a  pood  oiie.  I  do  not  think  the  present  method  is 
very  mucii  of  an  iiiipiovement  on  the  old  one.  I  do  think  tlmt 
what  is  proposed  by  Mr.  Sherrerd  would  result  in  benefit  to  the 
Association. 

Mr.  JmiBT  O'Sbaitohnzsst:  I  think  Mr.  Sherrerd's  amendment 
improves  the  present  method  veiy  mueh»  but  I  do  not  think  it  is 

exactly  what  is  wanted.  We  have  wandered  from  the  beaten  path 
which  leads  to  the  election  of  officers  and  the  place  of  holdiogour 
conventions.  There  is  some  reason  for  it.  Somebody  wants  some- 
thing done  that  would  not  do  to  let  the  common  herd  know  about. 
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Yesterday,  a  gentleman  from  St.  Louia  asked  me  to  vote  for  that 
city.  I  told  him,  "The  csida  are  stacked,  you  have  no  chance; 
I  will  vote  for  St.  Louis,  iot  you,  but  it  won't  do  any  good."  He 
said,  **Y9if  we  have  a  chance."  Thereupon  I  gave  hhn  some  addi- 
tional reasons  as  to  why  he  had  none.  Afterwards,  in  the  lobby  of 
the  hotel,  he  remarked,  "You  are  a  pretty  wij^e  old  pazaboo." 

It  seems  to  me  that  a  convention  like  this,  composed  of  the  class 
of  men  it  is,  that  you  can  better  judge  from  the  assemblage  who 
would  be  qualified  to  represent  you  as  your  officers  than  to  have  a 
nominating  committee,  or  to  have  any  other  agency  work  for  you 
and  choose  your  place  of  convention  or  nominating  or  electing  your 
officers.  You  are  certainly  capable  of  attending  to  ywa  own 
business;  if  not,  you  should  not  be  here  and  somebody  made  a 
mistake  in  selecting  you  for  the  place  you  now  hold. 

I  believe  the  amendment  offered  by  Mr.  Sherrerd  comes  nearer 
to  the  proper  method  of  doing  business  than  does  the  present  one, 
but  I  would  say  further  that  it  is  my  belief  the  day  will  come  when 
the  majority  of  the  American  Water  Works  Association  will  agree 
with  me  that  it  is  better  to  attend  to  your  own  business  and  not 
delegate  it  to  others. 

Mr.  GKOii(,K  TIotston:  At  the  Ix)uisville  Convention  I  was  in- 
quiring as  to  who  the  candidates  for  Trustees.  I  was  given 
a  list  of  names.  Amongst  them  wjus  Mr.  Hondcrson.  I  immedi- 
ately got  myself  acquainted  with  the  different  gentlemen  who  were 
candidates,  and  I  said,  "I  want  you  to  vote  for  Henderson  as  from 
what  I  learn  he  is  the  best  qualified  of  any."  Henderson  was  elected. 
What  would  I  have  known  about  the  different  candidates  under 
our  fsresent  system,  or  under  the  system  proposed  by  Mr.  Sherrerd? 
One  of  the  main  pointe  of  interest  that  I  had  in  my  early  days  - 
attending  the  Convention  was  the  opportunity  that  we  were  going 
to  have  to  elect  officers.  You  know  we  all  like  to  vote,  and  we  like 
to  know  if  possible,  the  qualifications  of  the  men  we  are  going  to 
vote  for.  I  heartily  agree  with  Mr.  O'Shaiighnessy  that  we  ought 
not  to  adopt  either  one  of  these  amendments  to  the  Constitution, 
hut  that  we  ought  to  have  another  one  that  would  enable  us  to  go 
back  to  our  original  method,  as  he  suggests,  to  make  the  nomina- 
tions here  on  the  floor  and  the  elections  here  on  the  floor,  then  we 
will  get  somewhat  near  to  what  the  great  body  of  us  really  want. 
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Mr.  J.  N.  Chester:  Mr.  Chairman,  I  believe  that  Mr.  Sherrerd's 
motion  is  t  he  best  that  has  been  proposed  here.  I  recognize  all  of  the 
objections  that  have  been  brought  up.  It  has  been  tried  out  in  the 
American  Society  of  Civil  Engineers,  and  it  has  worked  out  fairly 
well  Mr.  Sherrard  has,  however,  proposed  an  ev&i  better  plan 
than  that  itf  the  American  Society  of  Civil  Engineers.  The  natural 
result  of  any  vote  that  is  taken  is  that  the  congested  districts  are 
going  to  control  if  you  give  them  the  opportunity.  Mr.  Sherrerd's 
amendment  distributes  the  members  of  the  Committee  into  districts, 
and  while  I  can  not  say  that  it  absolutely  disregards  congestion,  it 
does  in  a  great  measure,  and  that  is  what  we  must  do.  And  I  would 
add  to  it  the  rotation  by  districts  of  the  Conventions.  It  goes 
without  saying  that  the  congested  districts  can  always  have  a 
majority  in  this  Convention,  they  can  vote  the  Convention  just 
where  they  see  tit  to  put  it.  That  is,  of  course,  the  majority  rule, 
and  we  all  say  that  it  is  right,  but  tiien  it  is  not  right  for  just  a  few 
big  congested  districts  to  divide  the  Conventions  up  and  rotate  them 
around  between  them. 

I  have  no  fault  to  find  with  the  selections  made.  If  too  for  away 
I  stay  at  home;  but  I  have  heard  a  great  many  mutterings  in  the  last 
few  years  about  the  way  the  Convention  has  been  swayed.  While 
the  majority  seem  to  prefer  the  big  cities,  we  have  our  poorest  Con- 
ventions in  the  big  cities.  It  is  a  question  whether  we  want  to  see 
sights  or  attend  the  Convention.  If  we  add  to  Mr.  Sherrerd's 
amendment  a  provision  for  rotating  the  Conventions,  that  they 
shall  go  from  district  to  district,  that  it  can  not  come  back  to  a 
particular  one  until  it  has  been  to  all  of  the  rest,  then  I  would  like 
it  a  little  better. 

Mr.  Morris  R.  Sherrerd:  That  would  naturally  follow  if  this 
amendment  is  adopted;  it  does  not  follow  as  a  matter  of  constitu- 
tion, but  it  seems  to  me  that  that  would  be  the  logical  thing. 

Mb.  J.  N.  Chbster:  Let  us  make  it  a  matter  of  constitution. 

Mb.  Mobris  R.  Shbbbbbd:  It  is  not  germane  to  this  particular 
amendment. 

Mr.  J.  N.  (  hkster:  Well,  1  will  add  a  clause  compelling  the 
Conventions  to  rotate  by  districts,   if  it  is  a  good  thing  to  send  the 


Digitized  by  Gooql 


AMEBtCAK  WATEB  WORKS  AB80CXATION 


269 


Conventions  around  over  the  country  and  get  members  in,  why, 
let  us  do  it. 

Secbbtabt  Divcn:  That  neoeesarUy  would  be  an  amendment  to 
another  section  of  the  Ck>n0titution.  We'  could  not  add  it  to  this 
section  veiy  well. 

Mr.  Theodore  A.  Leisen:  Without  entering  into  the  relative 
merits  of  the  present  and  the  suggested  method  of  nominating,  the 
speaker  would  like  to  point  out  that  the  amendment  suggested  by 
the  Executive  Conmiittee,  in  reality  is  not  a  change  in  the  intent  or 
spirit  of  the  present  Coiurtltittion,  but  is  menlty  a  neoessary  correo- 
tion  to  straighten  out  certain  difficulties  which  have  become  appai^ 
ent  in  connection  with  the  nominating  ballots;  the  specific  difficulty 
which  it  is  intended  to  remedy  being  the  avoidance  of  having  any 
one  name  placed  on  the  final  ballot  for  several  different  offices. 

Under  the  wording  of  the  Constitution,  as  it  now  stands,  any  one 
person  might  become  a  nominee  for  President,  Vice-President,  and 
for  Treasurer  and  possibly  also  for  a  Trusteeship  and  the  Committee 
would  have  no  option  but  to  place  his  name  on  the  final  ballot  for 
all  of  these  offices,  and  this  is  not  considered  wise  or  dosirnhlo.  It 
was  to  get  away  from  this  difficulty  that  the  amendment  recom- 
mended by  the  Executive  Committee  was  proposed.  If  the  matter 
is  t«  remain  in  aheyance  for  another  year,  or  indefinitely,  as  the 
last  motion  pi  uv  ides,  the  speaker  would  suggest  that  in  order  to 
straighten  out  the  difficulty  mentioned,  the  amendment  recom- 
mended  by  the  Executive  Committee  had  better  be  passed  at  this 
time  and  the  Constitution  can  be  revised  later  and  the  method  of 
nominating  officers  changed  as  may  seem  best  in  the  future. 

PRESIDKNT  Kahl:  The  question  is  on  the  orip;inal  motion  ris  made 
by  Mr.  Sherrerd  for  a  vote  as  between  the  two  methods — the  method 
by  Nominating  Committee  as  recouinM  nded  by  Mr.  Sherrerd  and 
the  signers  on  his  petition,  and  the  nielliod  by  letter  ballot,  which 
is  a  continuation  of  the  method  described  in  the  present  Constitution, 
with  the  modification  recommended  by  the  Executive  Committee. 
We  will  call  for  a  standing  vote.  All  in  favor  of  the  method  of 
Nominating  Committee  will  please  rise. 

A  lismg  vote  hemg  taken  as  aboye,  resulted  in  the  vote  of  seventy- 
one  in  the  affirmative,  and  a  negiitive  vote  being  called  for,  nobody 
rose* 
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Secretary  Diven:  In  ordor  to  put  this  into  effect  there  will  have 
to  be  an  clcrtion  hf!d  during  this  Convention.  I  suggest  that  it 
be  made  a  special  order  for  five  o'clock  this  afternoon* 

President  Earl:  It  will  be  made  the  special  order  for  five  o'clock. 
The  gentlemen  from  each  seetioii  will  have  to  make  anrangemente 
to  together  prior  to  that  time,  and  they  can  introduce  their 
nominees  at  five  o'clock. 

The  undersigned  propose  the  following  amendmenta  to  the  Ck>n- 
atitution  of  the  American  Water  Works  Association: 

Article  VI :  Section  5;  Change  to  read :  Before  the  dose  of  each 
animal  convention,  the  executive  committee  elected  to  serve  during  Uie 
ensuing  year  shall  organize  and  elect  a  eeeretary  and  an  ediior,  to  aene 
until  the  close  of  the  next  annual  ctnwenHon,  or  until  their  eucceeaore 

arc  rhr}sf:n. 

Article  VIII:  Section  1:  In  the  fourth  line  change  the  word 
"outgoing"  to  ''•incoinnig." 

N.  E.  Biirtlett       -  W.  R.  Young 
C.  E.  Davis  E.  Wegman 

H.  W.  Streeter 

The  Sbcrbtaby:  The  Constitution  as  it  now  stands  provides  for 
the  election  of  Secretary  and  Editor  and  the  appointment  of  the 

Standing  Committees  by  the  outgoing  Executive  Committee;  the 
object  of  this  amendment  is  to  change  that  to  the  new  or  incom- 
ing Executive  Committee. 

Mr.  Thomas:  Almost  everybody  will  concede  that  the  incoming 
officers  ought  to  elect  the  oflicers  that  are  to  cooperate  with  them. 
I  move  that  that  last  proposed  amendment  be  adopted.  I  hope  the 
motion  will  be  adopted. 

The  motion  was  seconded. 

Mr.  Sherrerd:  I  agree  with  Mr.  Thomas.  I  hope  the  amend- 
ment will  be  adopted. 

The  question  was  now  taken  on  the  adoption  of  the  last  amend- 
ment, and  the  same  carried. 

Mr.  Henderson:  I  move  that  the  recommendation  of  the  Execu- 
tive Committee  that  Mr.  John  Caulfield  be  made  an  honorary 
member  be  adopted.  The  motion  carried  unanimously. 
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Mr.  John  Caulfield,  St  Paul,  Minn.:  Mr.  President  and  Gentle- 
men, I  certainly  appreciate  tlie  honor  conferred  upon  me  by  elect- 
ing me  to  this  high  pobiiion.  You  have  been  more  than  kind  to  inc 
since  I  joined  the  Association  in  1887.  This  I  think  is  the  crowning 
honor  which  you  have  bestowed  upon  me.  I  remember  the  size 
of  the  Association  and  the  small  attendance  that  we  had  in  those 
early  days.  I  have  attended  the  meetinp  for  I  think  this  will  be 
the  sixteenth  oonsecutive  year.  I  have  enjoyed  the  meetings  and 
I  e^joy  meeting  the  older  members.  That  joy  lias  been  mixed  with 
sadness  as  I  note  the  annual  deerease  of  our  old  members  and  reflect 
that  there  will  be  a  time  when  probably  a  1900  member  will  be 
oooBidered  an  old  member. 

I  thank  you  again  for  the  honor. 

President  EIarl:  The  next  order  of  business  is  the  report  of  the 
Secretary. 

Secretary  Diven  then  read  hia  report  on  the  state  of  the  mem- 
bershipj  as  follows: 


MEMBERSHIP 


Active : 


Last  report  

Elttctod  to  membership. 
Rattored  


983 
220 
7 


lUD 


Losses:  Died  

Resigned 
Dropped. 


7 
16 
98 


121 


1020 


Corporate : 

Last  report  

Eleeted  to  membefsbip 


9 


77 


Losses:  ReeignMi 
Dropped. 


7 


70 


Associate: 

Last  report  

Elected  to  membership: 


122 
10 


141 


IjOBsea:  Resigned 
Dropped. 


11 
7 


18  123 


272 


THIBTY-FIFTH  ANNUAL  CONVENTION 


Hoaoraty: 

Last  report   7 

Sleeted   1  8 

Losses:  Died   1  1  7 

Total  Membership  1229 


Secretary  Diven:  The  change  in  the  Constitution  which  changed 
the  time  that  mcmliors  should  be  carried  from  two  years  to  one 
has  had  the  effect  during  the  past  year  of  causing  more  members 
to  be  dropped  than  has  ordinarily  been  the  case;  as  under  the  old 
Constitution  they  would  not  have  been  dropped  within  three  years. 


IN  MGMORtAM 


HONOnARY  MEMBER 

John  Qalbbaith  Toronto,  Ont. 

ACTIVE  MEMBERS 

G.  R.  Brown  Miaaoula,  Mont. 

Jahbb  J.  FxBBis   .Jersey  City,  N.  J. 

S.  A.  Gailey  Altobna,  Pa. 

Emil  Kuichling  New  York,  N.  Y. 

Henrt  Lautz  Pekin,  III. 

Waltbr  a.  McFarlamd  WMhington,  D.  C. 

John  F.  SpitaKKBx.  York,  Pa. 


REPORT  OF  TREASURER 


Tbot,  N.  Y.,  April  1, 1915. 

Mr.  ff.  B.  Ktder,  Chairman  Finanee  CcmmiUee,  The  Amertcon  Water  Warke 

Association,  Chicago,  III. 

Dear  Sir:  Permit  me  to  submit  my  report  as  Treasurer  of  the  American 
Water  Works  Association  for  the  year  ending  March  31,  1915. 

The  funds  of  the  Association  are  on  deposit  with  the  Troy  Trust  Co.,  Troy, 
N.  Y.,  as  per  the  order  of  your  Committee. 

The  receipts  during  the  year  were  as  follows: 


Balance  April  1,  1914   $1,064.24 

J.  M.  Diven,  Secy   10,683.84 

Interest  on  deposit   88.57 

Total   811,836.66 

DisbiirFomontB  as  per  cancelled  checks  and  collection 
charges   7,668.50 


Balsnee,  April  1,  1615   $4,268.15 
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The  interest  on  the  daily  bank  babmee  during  the  paat  year  amounted  to 

$88.57,  which  is  $31.23  more  than  during  the  previous  year. 

Attached  you  will  find  certificate  from  the  Troy  Trust  Co.,  showing  a  de- 
posit of  S4.279.50  at  the  close  of  business  on  March  31, 1915.  From  this  bal- 
ance there  should  be  deducted  the  following  unretumed  checks. 

Deposit  as  per  certificate   $4,279.50 

Unreturned  check  Vouch«r  578  ek.  746.  Stowell  &  Son. . . .  H.3S 

Balance   $4,368.16 

The  cancelled  checks  and  vouchers  with  the  book  of  the  Treasurer  are  sub- 
mitted for  audit. 

Bank  balance  April  1,  1915   $4,288.16 

Bank  balance  April  1, 1014   1,064.24 

Increase. .............................................  $8,208.91 

The  Treasurer  is  under  $5,000  bond  as  per  the  order  of  your  Committee. 
Permit  me  to  suggest  that  the  amount  of  this  bond  should  be  incrsaaed  if  such 
large  deposita  are  to  be  maintained. 

Bespectfully  submitted, 

James  M.  Caibd. 
Trot,  N.  Y.,  April  6, 1916. 

This  is  to  certify  that  the  Amnric.-ui  Water  Works  Association  had  on  de- 
posit with  the  Troy  Trust  Company  at  the  close  of  business  March  31,  1915, 
the  sum  of  Four  thousand  two  hundred  seventy-nine  and  50/100  ($4279.50) 
dollars. 

The  Troy  Trust  Co., 
By  Jas.  H.  Caldwell,  Chairman, 

REPORT  OF  FINANCE  COMMITTEE 

To  the  Executive  Commiftee  and  Mmben  of  the  America  Water  Warke 

Association : 

OenUemen:  Your  Finance  Committee  beg  to  report  that  they  have  examined 
and  audited  the  books  of  the  Treasurer  and  Secretary  and  find  them  well  and 
accurately  kept. 

Your  Committee  further  find  from  (ho  certificate  of  the  President  of  the 
Bank,  where  the  funds  of  the  Association  are  kept,  that  the  balance  shown  to 
be  on  hand  by  the  Treasurer's  report  at  close  of  the  year  ending  March  31, 
1916,  is  on  deposit  to  the  credit  of  the  Association,  and  that  all  bills  presented 
and  certified  for  the  year  have  been  paid. 

Authority  has  been  pven  your  Finance  Committee,  by  the  Kxecutive  Com- 
mittee, to  invest  any  surplus  funds  that,  in  their  judgment,  can  be  properly 
set  aside,  in  municipal  or  state  bonds  and  a  beginning  will  be  made  at  once 
to  create  a  reserve  fund  in  the  hope  that  the  Associati<m  may,  in  due  time, 
have  something  to  fall  back  upon  in  case  of  emergencies  or  unforeseen 
necessities. 
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Your  Committee  recommend  that  in  the  future  all  disbursements  be  gov- 
erned entirely  by  funds  appropriated  for  the  various  activities  of  the  Assopia- 
tion's  work,  and  beg  to  submit  the  following  for  the  year,  beginning  April  i, 
1915. 

There  should  be,  and  there  is  lMrd>y  Appropriated  out  of  aqy  funds  in  the 
treasury  of  the  Association: 

For  GonTsntion  purposes   1560.00 

For  Office  and  Postage  purposes  ,   650.00 

For  Election  purposes   75.00 

For  Committee  purposes   200.00 

For  Seoti(m  purposes   500.00 

For  Office  equipment   M.OO 

For  Tn-^Mrjinec   oO.OO 

For  Kenta   150.00 


For  Salaiy  of  Seeretaryj 


1500.00 


For  Salary  of  Editor 

For  Printing,  distribution  and  all  other  charges  incurred  in 
publishing  the  Association  Journal,  except  salary  of 

Editor   5000.00 

For  ContingMit  e3q[»enses   500.00 

18225.00 

Moneys  hereby  inprnpriated  shall  not  be  transferred  from  one  fund  to 
another  fund,  anri  no  indcbtrdnc*??;  ill  be  incurred  beyond  the  appropria- 
tion herein  named  for  any  particular  purpoae. 

Your  Committee,  judging  from  past  ei^riMice,  believe  that  the  amounts 
herein  recommended  are  adequatSi  and  within  the  resources  of  the  Association. 

Respectfully  submitted, 

H.  E.  Keeler 
Howard  Dill 

H.  B.  MOBGAN 


REPORT  Ot  MEMBERSHIP  COMMITTEE 

MiMNBAPOUB,  Mink.,  Jiiay  8, 1016. 

Mt.  Presid(7il  and  Members  of  the  American  Water  Works  Aesociation: 

Your  Membership  Committee  beg  leave  to  report  that  the  past  year  has 
been  one  of  great  growth  not  only  in  number  but  in  prominence.  The  water 
works  offidals  tfarou^out  the  world  together  with  the  engineers,  chemists, 
and  bacteriologists  have  been  aseking  monbership  to  such  an  extent  that  it 
seems  to  us  it  will  be  only  a  very  short  time  before  we  can  probably  boast  of 
a  membership  of  at  lea.st  5O0O.  During  the  pa.st  year  220  new  members  have 
been  admitted  to  active  membership  from  33  states  and  6  foreign  countries  as 
follows: 
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Alabama   1 

ArkaaaaB   1 

California   9 

Connertifiif   5 

District  of  Columbia   3 

Florida   1 

GeorgiA   2 

Illinoia   64 

Indiana   2 

Iowa   10 

Kanaaa   4 

Kentucky   5 

Louisiana   1 

Maine   1 

Maryland   4 

ICaaaaohuaetta   7 

Michigan   C 

Minnesota.   1 

Missouri   10 

Montana   1 


New  Jersey   8 

New  Hampehire   1 

New  York   20 

North  Carolina   1 

North  Dakota   1 

Ohio   18 

Oregon   1 

Pennsylvania   6 

Rhode  Igland  ,   1 

Tennesaee   4 

Texaa   4 

Virginia   1 

Washington   4 

Wisconsin   1 

Australia   4 

Caiuula   4 

Canal  Zone   2 

Hawaii   1 

Japan   1 

Riiaaia   S 


At  this  time  we  wish  to  express  the  Cnmmittee's  appreciation  of  thr  j;ood 
work  done  by  the  members  of  the  ABsociation  in  getting  so  large  an  increase 
to  our  membership  and  especially  to  our  faithful  director,  Mr.  Edward  Bar- 
tow, who  has  been  inatrumental  in  bringiDs  to  the  Aoaoetation  eiglity-aeven 
new  members,  and  wc  trust  this  work  will  be  an  incentive  to  all  members  and 
during  the  eoming  year  the  new  Committee  will  find  all  our  members  look- 
ing out  for  new  members  and  a  great  growth  can  be  reported  at  the  next 
Convention. 

Thanking  the  ofUoers  of  this  Association  for  the  oourtaaiM  extended  to  iia 
and  the  membera  for  their  codperation,  we  arc 

Very  truly  yours, 

W.  R.  Youmo,  Chairman. 
MosBiB  R.  Sbsbbxbd, 
jAua  H.  Oaldwill 


REPORT  OF  PUfiLlCATION  COMMITTEE 


John  VV.  Alvokd,  Chairman:  The  Publication  Committee  would 
like  to  request  a  little  more  time.  There  are  several  pretty  serious 
questioDB  coming  up  in  the  way  of  puUicatioos  due  to  tbe  amalga- 
matioii  of  new  seetions  and  (he  great  volume  of  papen  that  are 
being  presented,  and  the  question  with  regard  to  the  income  from 
the  advertising  that  has  heretofore  supported  the  printing  of  those 
papers  by  the  local  associations. 

The  Publication  Committee  are  giving  this  matter  serious  eon- 


276 


THlRTY-FIFm  ANNUAL  CONVENTION 


sidcration,  and  \sish  the  opportunity  of  meeting  once  or  twice  more 
during  this  convention. 

President  Eabl:  If  there  is  no  objection,  the  Publication  Com- 
mittee will  be  given  further  time  for  their  report. 

RSFORT  OF  ELECTROLYSIS  COMMITTEE 

ATn.  Dabney  H.  Maury,  Chainnan:  Mr.  President,  your  Special 
Committee  on  Electrolysis  find  nothing  which  they  wish  to  add  to 
or  change  in  their  previous  report. 

REPORT  OF  COMMITTEE  ON  REVISIOX  OF  STANDARD 
SPECI1ICATION8  i<'OR  CAST  IRON  PIPK  /u\D 

SPECIALS 

The  Secretary  stated  that  Mr.  John  H.  Gregor>%  Chairman  of 
the  Committee,  was  not  able  to  be  present,  but  had  written  report- 
ing progress  and  asking  tbnt  tlie  Committee  be  continued  to  com- 
plete the  work.  The  Committee  are  endeavoring  to  establish  a 
standard  that  will  be  universal  and  have  met  with  a  similar  com- 
mittee of  the  New  England  Water  Works  Association  mid  i^need 
on  most  points.  The  Connnittee  have,  also,  had  some  corri^-^poiid- 
ence  with  committees  in  Europe,  one  member  of  the  Committee 
meeting  with  one  such  committee,  to  make  a  umversal  standard. 

On  motion  of  Mr.  John  Canlfield,  duly  seconded,  the  lequeet 
of  the  Committee  was  granted  and  further  time  allowed  to  complete 
the  work. 

REPORT  OF  COMMITTEE  ON  STANDARD  SPECIFICATIONS  FOR 

WBOUGUT  IRON  PIPE 

Mr.  a.  A.  Reimer,  Chairman:  Mr.  President  and  Gentlemen: 
Your  Committee  have  been  unable  to  get  together  at  this  Convention 
as  yet. 

The  work  has  been  carried  on  by  the  members,  but  it  is  a  matter 
that  will  require  a  great  deal  of  time.  The  research  work  necessary 
is  something  that  csn  not  be  finished  up  in  a  month,  or  a  year,  or 
even  in  two  or  three  years,  because  it  requires  the  test  Of  time.  The 
Committee  are  short-handed  at  the  present  time.  Mr.  T.  C.  Hatton, 
resigned  from  the  Committee  owing  to  his  removal  and  entrance 
into  other  lines.  Mr.  £mii  Kuichling,  of  New  York,  died. 
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Your  Committee  wish  at  this  time,  if  in  order,  to  offer  the  fol- 
lowing resolution: 

BetoUed:  Th«t  the  s^mipathy  of  this  Anoeiation  be  extended  to  the  family 
of  Mr.  Emil  Kuiehling;  and  that  official  reoognition  be  taken  at  this  time  and 

in  this  way  by  an  exjiression  of  the  rojrrets  of  the  Association  at  the  loss  of 
Mr.  Kuiehling^  and  that  the  SorretHiy  be  directed  to  forward  such  official  re- 
grets or  notification  of  Buch  official  regrcti>  to  the  family  of  the  deceased. 

Motion  seconded  by  numerous  members  and  carried  unanimously. 

REPORT  OF  COMMITTEE  ON  PREVENTION  OF  STREAM  AND  LAKE 

POLLUTION 

To  the  Aiiurican  Water  Works  Association: 

Through  some  inadvortfiico,  the  members  of  the  Committee  on 
Prevention  of  Stream  and  Lake  Polhition  were  not  notified  of  the 
composition  of  this  Coniniittce  until  just  prior  to  this  Convention 
and,  in  consequence,  no  regular  meeting  of  the  Committee  has  taken 
plaoe  and  no  report  lias  been  prepared  in  advance.  This  report  is 
submitted  in  the  nature  of  a  progress  report  and  is  presented  as  the 
individual  expression  of  the  Chairman,  owing  to  the  fact  that  no 
meeting  of  the  Committee  has  been  possible. 

Considerable  prelimiziary  and  investigation  work  has  been  done 
by  the  United  States  Government  through  the  International  Bound- 
aries Commission  in  the  interests  of  suppressing  the  unnecessary 
pollution  of  the  chain  of  lakes  and  rivers  which  form  the  boundary 
between  United  States  and  Canada,  and  while  the  efforts  directed 
along  these  lines  have  been  purely  advisory  tlioy  hnvo  stiniiihited 
an  interest  in  the  subject  which  is  productive  ot  good  results  and 
have  awakened  an  interest  in  the  cities  and  towns  along  these  waters, 
looking  to  the  construction  of  such  works  as  may  be  found  necessary 
for  the  treatment  of  sewage  in  such  a  manner  as  will  at  least  lessen 
the  pollution  of  these  streams  and  lakes.  It  has  brought  to  the 
minds  of  the  officials  responsible  for  the  welfare  of  the  several  com- 
munities, a  fuller  realization  of  their  responsibility  in  this  matter 
and  as  a  result,  investigations  are  being  made  by  several  cities  pre- 
paratory to  the  installation  of  sewa^  treatment  or  sewage  disposal 
plants.  The  comprehensive  report  issued  by  the  International 
Boundaries  Conmiission  has  furnished  a  lot  of  valuable  information 
descriptive  of  the  general  condition  existing  at  the  present  time, 
showing  the  degree  of  pollution  at  various  points  along  the  boundary 
waters. 
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Eiiorts  alonj!;  similar  lines  are  now  being  directed  to  the  Ohio 
River,  from  Cinrinnati  to  Louisville,  mtkI  possibly  at  some  other 
points,  but  no  reports  have  as  yet  i:>een  issued  regarding  this  last 
work. 

It  would  seem  pertinent  to  suggest  that  the  energies  of  the  National 
Government  might  be  directed  along  the  same  line  aa  covered  by 
the  wotk  of  the  International  Boundanes  Cotninia^n  on  investiga- 
tion of  various  rivers  throughout  the  United  States,  which  of  necessity 
carry  oS  the  sewage  of  large  cities,  and  whose  waters  are  required 
for  municipal  supplies  at  other  points  below  where  such  sewage  is 
turned  in. 

This,  in  a  brief  and  concise  way,  embodies  about  all  that  the 
Committee  can  report  at  this  time.  It  is  a  subject  which  it  would 
seem  should  be  followed  up  by  this  Association  and  the  Association 
through  the  medium  of  a  Committoo,  should  endc^avor  to  keep  in 
close  touch  with  the  situation,  and  it  is  hoped  that  in  another  year 
the  report  of  the  Committee  may  embody  a  statement  of  j)ractical 
results  which  have  followed  the  work  aheady  accomplislied. 

It  may  be  stated  as  a  matter  of  interest,  that  along  the  line  of 
preventing  pollution,  individual  eiTorts  have  been  made  in  addition 
to  the  advisory  work  of  the  Government,  to  induce  the  management 
of  the  various  passenger  vessels  along  the  lake  routes  to  provide 
facilities  for  holding  the  sewage  on  the  boats,  so  that  it  can  be 
emptied  at  points  where  the  least  posnble  harm  can  result,  and  also 
to  provide  facilities  on  each  steamer  for  treating  the  sewai^  in  some 
manner,  even  though  it  be  crudely  done,  so  as  to  further  lessen  the 
danger  of  pollution  when  the  sewage  is  emptied  into  the  stream. 
An  effort  along  this  line  is  being  made  in  Detroit,  and  it  may  be 
stated  with  ^omc  degree  of  success,  in  that  the  owners  of  the  vessels 
have  indicated  their  willingness  to  provide  faciUties  for  treating  the 
sewage,  if  proper  and  convenient  methods  can  be  indicated. 

Respectfully  submitted, 

Theodore  A.  Leisen,  Chairman. 

On  motion  the  report  of  the  Committee  was  received  as  infor- 
mation and  the  Committee  continued. 
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HEPORT  OF  COMMITTEE  ON  STANDAHD  SPECIFICATIONS  FOR 

HYDRANTS  AND  VALVES 

Mb.  B.  C.  liOTLBtt  Chairman:  The  report  is  very  brief,  merely 
a  report  of  progress.  The  Committee  havo  been  represented  at 
several  meetings  through  tbo  j>resence  of  Mr.  Divcn  and  Mr,  Cald- 
well. Tt  is  expected  that  the  New  England  Water  Works  Associ- 
ation will  adopt  very  soon  their  standard  specifications  for  hydrants 
and  valves.  Possibly  Mr.  Diven  will  give  a  Uttle  further  report 
as  he  has  attended  the  meetings  wth  the  New  England  Water 
Works  Association  Committee.  It  will  be  well  to  continue  this  Com- 
mittee for  another  year,  at  least,  when  we  hope  to  add  standard 
specificataoDB  for  lig^t  w&^t  valves,  as  well  as  reaehing  an  agree* 
ment  with  the  New  EngUmd  Association  Committee. 

Mb.  J.  M.  Diven:  The  standard  specifications  for  hydrants  and 
valves  presented  by  this  Committee  have  been  adopted  by  this 
Association  and  are  now  in  quite  general  use  among  the  manufactur- 
ers. The  Committee  is  only  continued  in  an  endeavor  to  make  the 
standards  adopted  by  this  Association,  or  some  modifications  of 
liiose  standards,  a  general  standartl.  Members  of  your  Committee 
met  with  a  similar  committee  of  the  New  England  Water  Works 
Association  on  tw-o  or  three  occasions,  and  came  to  an  agreement 
on  most  points;  after  which  the  specifications  formulated  by  the 
committee  of  the  New  En^and  Association,  with  the  concurrence  of 
your  Committee,  were  presented  to  the  members  of  the  New  Eni^d 
Water  Works  Association,  at  a  spedal  meeting  held  in  the  eity  of 
Boston,  April  15,  1914.  With  some  modifications,  asked  for  by  the 
members  of  your  Committee  present  at  that  meeting,  the  report 
was  adopted,  but  three  points  requiring  further  consideration, 
which,  owing  to  the  changes  made  in  the  report  at  the  meeting, 
were  referred  back  to  the  Conmiittee.  Since  that  date  your  Com- 
mittee have  not  heard  from  tlie  committee  of  the  New  England  Water 
Works  Association  concerning  the  points  referred  back,  and  no 
further  action  can  be  taken  until  they  are  heard  from. 

Meanwhile  the  standards  adopted  by  tliis  Association  on  report 
of  your  Committee  are  in  active  force  and  in  quite  general  use  by 
manufacturers.  It  is  greatly  to  be  regretted  that  the  committees 
of  the  two  leading  water  works  associations  cannot  come  to  a  final 
agreement  and  have  a  standard  that  all  can  use;  but  your  Com- 
mittee fee!  that  they  can  do  nothing  further  until  action  is  taken  on 
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the  disputed  points  by  the  New  England  Water  Works  Association 
Committee. 

Mit.  lloBKKT  J.  Tiio.NLvs:  We  have  one  of  the  best  Committees 
in  the  Association  working  on  this  subject.  They  are  certainly 
trying  to  do  aU  they  can  to  carry  out  the  reoommendatioiis  of  the 
President  in  regard  to  oodper&tioD.  The  Committee  have  been 
very  effective  in  their  work  with  the  like  Committee  of  the  New 
England  Water  Works  Association;  and  no  doubt  at  the  next  meet- 
ing of  the  New  England  Water  Works  Association  our  Committee 
will  convince  their  Conunittee  that  our  specifications  are  the  proper 
ones  to  adopt,  and  that  we  will  have,  in  regard  to  valves  and  hy* 
drants  at  least,  the  same  standard  specifications. 

Therefore,  Mr.  Pio'-idfTit,  T  move  that  the  Committee's  report 
be  ac  f  p*f  cl  as  one  of  progress  and  that  the  Committee  be  continued. 

Motion  seconded  and  carried. 

IlEPORT  OF  COMMITTEE  OX  WATEll  COXSUMPTION 

Mr.  Kdward  S.  Cole,  Chairman:  'Sir.  President,  your  Conmiittee 
on  Water  Consumption  presented  tlieir  rej^ort,  ami  it  was  printed  in 
th(^  March,  1915,  Journal  of  (lie  As.soeiation.  Your  CotnmittiH* 
have  tried,  nt  least,  to  make  a  beginning  towards  the  segregation  of 
water  consumption  data;  and  we  wish  to  express  our  appreciation 
of  the  reports  received  from  water  works  officials.  We  luivi-  received, 
as  the  report  shows,  about  one  hundred  and  sixty-six  reports  from 
as  many  cities,  and,  as  the  diagram  shows,  the  total  consumption 
per  capita  has  been  plotted  to  a  uniform  scale.  We  have  laid  off 
the  total  meter  r^pstration  for  industrial  purpoaeSi  and  then  we 
have  laid  off  on  the  opposite  end  the  total  meter  registration  for 
dom^tic  use;  and  in  the  space  betwera,  the  white  area,  the  un- 
shaded portion  represents  the  water  unaccounted  for  through  meters 
in  those  various  cities. 

Many  cities  make  a  very  excellent  sho\\  ing,  wliich  seems  to  promise 
that  more  of  this  sort  of  segregation  can  be  effected  if  we  have  more 
cooperation. 

Our  President  in  his  addiess  spoke  of  the  advisability  of  standards, 
and  your  Committee  feel  that  we  are  contributing  a  little  in  the 
line  of  standardizing  the  use  of  water  for  purposes  of  comparison. 

Your  Committee  wish  to  make  one  suggestion,  that  is,  that  the 
well-known  form  of  recording  water  works  statistics  adopted  by  the 
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New  England  Assot^iation  should  l)c  amrndod  by  the  addition  of 
four  rolnrnns  jriving  the  segregated  Ui^es  of  water  by  meter  regis- 
tration, being  lour  classes  of  iiPf  that  we  have  adopted  and  used  in 
our  report,  nftmely,  domestic,  industrial,  commercial  and  public. 
With  that  suggestion,  your  Comiuittee  conclude  their  report. 

Mr.  J.  N.  Chesteb,  Member  of  Committee;  Will  emphasize 
Mr.  Cole's  lemarks  on  this  with  just  a  little  further  suggestion  ss 
to  how  this  work  might  be  continued,  not  by  this  0>nunittee,  but 
as  a  permanent  feature  of  our  Association  work.  Some  Committee 
on  Forms,  or  Records,  or  Tabulation  of  Statistics  might  get  to  work- 
ing on  this,  and  the  work  be  cairied  on  in  connection  with  a  great 
deal  of  other  work,  and  Mr.  Cole's  suggestion  that  tlie  New  England 
form  simply  be  amended  and  adopted  and  put  annually  into  the 
hands  of  each  member  of  this  Association  be  adopted.  Some 
follow-up  method  might  be  adopted  so  that  we  could  get  a  report 
from  eacii  member. 

Now  we  ha\  e  no  complaint  to  make  regarding  responses  that  have 
been  made  to  the  requests  sent  out,  having  received  something  like 
one  hundred  and  sixty-^ix  replies;  that,  however,  is  a  very  small 
percentage  of  the  number  we  were  entitled  to  receive,  had  each 
member  been  as  much  interested  in  getting  a  report  to  us  as  we  were 
interested  in  getting  it  from  him.  Our  report  would  have  been  a 
great  deal  more  useful  to  the  members  of  this  Association  if  it  liad 
been  mote  complete,  or  bad  represented  a  laiger  number  of  the 
concerns  or  plants  in  the  Assodation.  But  we  apftteciate,  too, 
that  records  have  not  been  kept  in  all  cases.  They  are  not  going 
to  be  kept  until  th(>re  is  some  definite  scheme  provided  whereby 
this  information  will  be  available.  There  is  some  data  that  have 
been  obtained  by  the  New  England  Water  Woiks  Association  com- 
prising a  summing  up  of  the  annual  reports  of  that  district,  which 
might  well  lx»  added  to  our  report.  Wliat  little  we  have  done 
and  what  information  we  have  received  have  \mm  of  great  Ixnietit, 
more  of  it  would  be  of  more  benefit.  We  are  not  going  to  ask  that 
this  Committee  be  continued,  but  move  that  a  permanent  Com- 
mittee be  appointed  to  standardize  a  form  similar  to  the  New  Eng- 
land Wat^  Works  Assodation  form,  and  that  the  cfmsumptlcm 
statisUcs  be  reduced  to  simpler  elements,  and  be  incorporated  in  that 
form. 

The  motion  was  seconded. 
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Mr.  William  J.  Hatton:  Before  the  motion  is  r)ut,  why  control 
the  Coiiuiiittee's  action  as  to  just  what  the  form  should  be?  Why 
not  let  it  be  phrased  to  allow  the  Committee  to  use  some  discretion? 
There  may  be  other  forms;  there  are  some  that  tlie  speaker  would 
like  to  have  the  Committee  take  up;  fonns  that  would  be  very 
valuable  in  our  work.  Why  not  leave  open  the  question  of 
recommendatioii  as  to  the  form  suggested  by  Mt»  Chester  mstead 
of  ooDtrolling  the  action  of  the  Committee  in  submitting  forms? 

Mr.  J.  N.  Chester:  It  was  not  intended  to  hamper  the  Commit- 
tee. Tlie  speaker  is  heartily  in  sj-mpiithy  with  the  Committee  hav- 
ing a  free  hand;  but  would  like  to  have  everything  included  that  is 
in  the  New  England  blanks  with  referenee  to  (consumption  st-atis- 
tics,  at  least,  to  have  it  include  all  the  four  clivisions,  so  that  we  can 
find  out  how  much  of  our  water  is  not  being  accounted  for  at  all, 
even  though  we  have  every  tap  metered.  The  speaker  wants  the 
Committee  to  have  the  broadest  field,  but  not  to  eomplioate  mat- 
ters, so  that  if  a  blank  is  sent  out  the  party  getting  it  will  think  it 
so  formidable  that  nobody  will  tackle  it;  that  is  one  thing  that 
we  must  guard  against. 

Mr.  J.  Walter  Ackerman:  In  order  to  get  unity  of  action,  should 
not  this  Association  fonnulatr  ;uid  its  Coimnittee  present  the  same 
scheme  for  rt'poits  and  accounts  that  has  already  been  adopted 
and  used,  nearly  identically,  in  the  state  of  New  Jersey  by  the 
I'ublic  Service  Conmiission,  by  the  Railroad  Commission  of  Wis- 
consin, and  by  a  number  of  other  associations  and  bodies.  These 
forms  embody  every  feature  which  Mr.  Chester  desires. 

Mb.  J.  N.  Chester:  If  the  last  speaker  refers  to  the  book- 
keeping form,  wiU  not  attempt  to  go  into  that  matter  at  ail;  that  is 

made  up  of  a  number  of  pages,  whereas  what  we  want  to  send  out 
is  something  that  could  be  compressed  into  one  pajtc.  What  is 
wanted  is  not  bookkeeping  forms,  but  an  operating  form  that  will 
show  results  for  the  year,  and  show  it  on  a  papc  or  less;  iilthough 
consideration  niu.st  he  given  to  what  t  he  Public  Service  Commissions 
of  the  country  are  doing  in  the  way  of  putting  out  forms,  and  our 
form  must  iiave  relation  (o  theirs. 

SE(  Tnn  \RY  Diven:  Committee  that  Mr.  Ackerman  spoke  of 
stopped  a  little  bit  short  of  getting  up  forms  for  making  annual 
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reports.  The  Committee  was  oontiiiued  with  the  idea  that  they 
would  sutmiit  forms  for  reports  to  agree  with  the  accounting  system. 
If  a  new  committee  be  formed  for  tliis  purpose  they  should  by  all 
means  take  into  consideration  the  accounting  system  that  the  Asso- 
ciation has  adopted. 

Mr.  J.  Waltek  Ackeiul^n;  The  speaker  quite  agrees  with  Mr. 
Chester  that  the  form  adopted  must  be  as  smiple  as  p<^ible,  there 
is  no  doubt  about  that;  but  his  remarks  of  a  few  minutes  ago  con- 
tained the  key  to  the  question  exactly.  He  said  that  he  realised  that 
in  a  good  many  instances  the  plants  have  not  the  infonnation  to 
send  to  the  Committee.  Now  the  Committee  referred  to  by  the 
speaker  provided  a  sdieme  for  accounts  that  would  give  exactly 
the  information  that  Mr.  Chester  desires. 

Mb.  Crbstbb:  But  it  was  too  complicated  to  be  put  in  use,  there 
was  too  much  of  it. 

Secretary  Diven:  Nevcrtlu  loss  the  system  has  been  approved 
by  this  Association  and  a(l<»])Ti  d  by  a  number  of  public  ser\dce 
commissions  and  water  works,  and  any  forms  for  annual  reports 
adopted  should  conform      the  system  of  accounts. 

The  Committee  on  Water  Consumption  have  done  good  work 
and  having  the  matter  well  in  hand  would  be  better  able  to  handle 
the  continuance  of  the  work  than  a  new  oonmuttee;  therefore  move 
that  the  Committee  be  continued,  without  instructions,  to  prepare 
forms  for  reports. 

President  EIabl:  It  is  moved  and  seconded  that  this  Com- 
mittee on  Water  Consumption  be  continued,  with  full  authority 
to  get  up  such  forms  and  data  as  they  have  suggested.  Motion 
passed. 

REPORT  OF  COMMIITEE  ON  STANDARD  FITTINGS  FOR  WATJiB 

METERS 

Two  years  ago  a  Committee  was  appointed,  of  which  T  have  the 
honor  to  be  Chairman,  to  revise  the  standards  ot  meter  lengths  and 
meter  connections. 

This  Committee  did  considerable  correspondence  with  manu- 
facturers and  also  among  themselves  during  the  first  part  of  the  year, 
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and  at  Philadelphia  we  were  enabled  to  get  the  manufacturers 
together.  We  made  a  partial  report  at  that  time  in  regard  to  what 
we  believefl  was  the  proper  length  to  be  establishetl  for  these  meters. 

This  year  before  tliis  Convention  was  in  session,  the  Committee 
made  an  effort,  to  reach  all  of  the  manufacturers  of  meters.  The 
manufacturerp  signified  their  willingness  to  ni(>et  this  Committee 
here  at  this  time,  and  we  were  very  fortunate  in  having  nearly  all 
the  manufacturers  represented  at  tliis  meeting. 

Wbile  we  did  Dot  arrive  at  a  standard  for  all  the  meters,  yet  we 
did  arrive  at  what  we  believed  to  be  a  better  standard  for  the  smaller 
siies. 

In  the  opimon  of  the  Committee  it  waa  unnecessary  to  fix  a 
standard  for  one-half  inch  meters,  for  five-eighth  inch  meters,  or  for 
one  and  a  quarter  inch  meters,  although  we  found  from  some  manu- 
facturers that  there  are  some  of  the  one  and  a  quarter  inch  meters 

used. 

In  going  over  this  matter  vnih  the  manufacturers,  the  effort  was 
to  find  some  stanchird  that  would  not  interfere  with  present  conditiona 
either  of  the  manufacturers  or  the  users  of  these  meters. 

In  fixing  these  sizes  for  lengths,  which  was  the  first  matter  to 
come  up,  and  in  going  over  the  dilTercnt  lengths,  we  concluded  after 
deliberation,  that  the  length  of  the  fivc-eighlli  inch  meter  from  end 
of  spud  should  be  seven  and  three-eighths  inches,  but  some  of  the 
manufacturers  objected  to  this,  and  one  manufacturer  believed  that 
it  would  be  necessary  to  change  his  pattern  to  do  this.  This  matter 
has  not  been  fully  investigated,  and  if  it  would  be  necessary  for  him 
to  change  his  pattern,  then  seven  and  a  half  inches  would  probably 
be  the  length  to  be  adopted. 

In  the  three-quarter  inch  meter,  they  universally  agreed  that 
nine  inches  was  the  prfq>er  len^i. 

On  the  one  inch  there  was  an  agreement  reached  on  ten  inches  and 
three-quarters. 

Now  as  to  the  threads  for  these  meters  and  couplings,  the  question 
was  what  thread  would  meet  the  present  conditions. 

After  considering;  the  matter,  it  was  ^reed  that  what  was  known 
as  the  Briggs  slandard  straight  thread  would  probably  lx>  more 
nearly  universal  than  anything  that  we  would  establish  to  conform 
with  what  is  being  used.  It  was  the  sense  of  the  Conmiittee  to  use 
the  Briggs  standard  straight  thread  using  the  next  size  larger  than 
the  siieS  Of  the  meter.  For  instance,  with  a  three-quarter  inch  meter, 
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use  Briggs  one-inch  threaci,  wliich  is  ])ra('ti('a]ly  what  we  are  using 
today.    That  is  as  far  as  they  went  into  tiiis  matter. 

This  report  that  wc  are  making  today  is  only  verbal.  We  hope 
to  have  a  report  fully  prepared  and  have  it  printed  in  the  Proceedings 
so  that  you  may  all  have  it  for  consideration  between  now  and  the 
meeting  in  New  York,  when,  if  there  are  any  objections  to  the  Btand- 
aids  that  we  have  suggested,  or  have  lued,  they  can  there  be  dis- 
cuflsed  and  finally  acted  upon. 

In  tegard  to  the  larger  meters,  the  question  arose  as  to  whether 
th^  should  be  thread  meters,  with  dther  male  or  female  con- 
nect ions,  or  flange  connections. 

We  found  in  discussing  the  matter  with  the  manufacturers  that 
the  larger  percenta^ge  of  the  one  and  a  half  inch,  and  the  two  inch 
meters  that  they  sell,  are  sold  with  female  threads,  \Yhile  the  con- 
sensus of  opinion  of  the  Cnnmiittee  was  tlinf  ^v(^  would  prefer  to 
have  a  standard  flange  couijlinj:,  a  2-holt  coupling. 

But  it  is  not  the  intention  of  lius  Committee  to  interfere  with  the 
present  conditions  any  more  than  is  nocossary,  Init  to  arrive  at  some 
fixed  standard  on  wlucli  we  can  all  ugrtu  to  oi)erate  our  plants. 
The  intention  of  the  Committee  is  to  proceed  further  with  this  mat- 
ter and  prepare  a  standard  set  of  specifications  for  these  meters, 
adopting  two  different  lengths,  one  for  male  connections  and  the 
other  for  flange  connections.  The  objection  raised  by  the  manu- 
facturers as  to  the  adoption  of  the  flange  connections  was  that  in 
making  the  flange  on  a  meter  they  had  to  make  it  so  heavy  that  it 
might  be  a  burden  on  the  produce  of  the  meter.  The  trouble  is 
tliat  if  these  flanges  are  brought  up  parallel  to  each  other,  you  can 
upp  a  like  flange  on  the  meter,  but  if  the  meter  should  be  a  little 
out  of  line,  you  all  probably  have  had  experience  in  regard  to  the 
methods  of  the  man  who  goes  out  to  look  aft^-r  that  meter.  It  is 
pro})ably  near  dinner  time  when  he  is  al>out  to  fniish,  and  he  does 
not  want  to  lose  any  time,  so  he  applies  a  wrench  on  the  bolt  and 
away  goes  the  flange  on  the  meter,  and  you  have  lost  the  bottom  of 
that  meter.  Therefore  you  see  the  reason  for  the  manufactuiers 
insisting  that  they  think  it  would  be  better  to  use  on  the  one  and  a 
half  indi  and  two  inch  meters,  a  female  coupling  rather  than  a  flange 
coupling;  but  we  hope  at  the  neict  meeting  that  we  will  have  this 
report  prepared  in  full  and  have  it  published  in  the  Journal,  and  in 
the  meantime  you  can  all  have  time  to  consider  our  recommendations, 
:  11 !  if  you  have  something  better  to  offer,  the  Committee  wiH  he 
delisted  to  receive  it. 
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In  reference  to  these  kjiglhs  of  the  largt»r  meters,  we  ha\'e  not 
changed  our  recommendations  iia  to  these  lengths  since  last  year, 
so  that  it  will  be  unnecessary  for  me  to  go  into  this  further. 

Regiet  to  flay  tbat  the  Committee  are  not  prepared  to  offer  you 
something  for  final  acceptance  or  rejection;  but  ahnost  aU  of  you 
who  have  aerved  on  committeeB  of  this  kind  have  experienced  the 
difficulty  o!  meeting  all  the  conditions  that  surround  a  matter  of 
this  Jdnd. 

On  motion  of  Mr.  Diven,  the  above  report  was  received  and  ac- 
cepted, and  the  Committee  continued  until  they  conclude  their 
work. 

Mr.  Morris  £.  Skbrrerd  presented  the  following  resolution: 

VVuERKAS,  The  operation  and  niauagcincut  of  water  plants  are,  or  should 
be,  conducted  in  the  interest  of  Uielr  stockholders,  which  stockholders  in  the 
ease  of  a  mimidpally  owned  plant»  are  the  water  takers  or  inhabitaati  of  eucfa 
municipality,  and 

Whereas,  The  accounting  methods  |>rf8cribccl  for  the  public  utilities  by 
most,  if  not  all  of  the  Public  Utilities  Commissions  o(  the  various  states  re- 
quire the  cliarging  of  both  Binking  fund  and  depreciation  against  operation, 
and 

Whereab,  Whon  the  income  from  such  utility  is  sufficient  to  provide  for 
both  sinking  fund  and  depreciation,  revenue  which  might  otherwise  justify  a 
reduction  of  water  rates,  is  by  this  method  excluded  from  consideration  in  the 
making  of  such  rates  and 

Whereas,  It  is  not  obligatory  for  private  water  companies  to  provide  sink- 
ing funds  for  their  hnnd  isi^neH,  nnd  earnings  in  excess  of  depreciation  are  dis- 
tributed  by  them  as  dividends;  and 

Whbrbab,  This  method  tends  to  place  a  municipally  owned  plant  at  a  dis- 
advantage and  prevents  its  stockholders  from  getting  their  dividends  in  a 
reduction  of  rates; 

Therejore,  Be  It  Resolved:  That  it  is  the  sense  of  the  American  Water  Works 
Asaoeiation,  in  convention  assembled,  that  the  attention  of  the  Public  Utili- 
ties Ckmimlssions  of  the  various  states  be  called  to  the  inequalities  resulting 
therefrom,  and  that  they  be  requested  to  modify  their  requirements  regarding 
this  feature  of  accounting. 

And  Be  It  Further  Resolved:  That  the  Secretary  is  hereby  instructed  to 
forward  a  copy  of  this  resolution  to  the  various  Public  Utilities  Commissions 
thnraghout  tiie  country. 

Mr.  Shbrrbrd:  I  move  the  adoption  of  this  resolution,  Mr. 

President. 
The  motion  was  seconded. 
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Mr.  J.  N.  Chester:  The  whole  matter  is  not  stated  in  the  resolu- 
tion, wherein  only  the  depreciation  and  sinking  fund  are  mentioned. 
Every  water  works  plant  ouglit  to  make  interest,  depreciation  and 
operating  expense.  The  speaker  does  not  believe  in  the  sintuii^ 
fund.  It  will  not  b<^  fair  to  a  profitably  operated  plant  to  eliminate 
the  sinking  fund  and  not  mention  interest;  therefore,  move  to  azottid 
the  lesoihiticm  by  indudiiig  interest. 

Hie  amendment  was  seconded. 

Mr.  Skerrrrd:  There  is  no  objecfdon  to  the  indusion  of  interest. 
It  does  not  affeet  this  resolution  one  way  or  the  other.  Interest 
is  always  to  be  charged  against  operation ;  there  is  no  issue  on  that 
point.  The  only  point  to  be  brought  out  in  this  resolution  is  that 
the  public  accountants  throughout  the  country  have  been  hereto- 
fore so  influenced  by  the  managers  of  private  plants  that  they  have 
created  a  situation  which  dominates  the  public  utilities  commissions 
throughout  the  country.  In  other  words,  this  resolution  asks  the 
Association  to  go  on  record  a.s  against  f^tablishing  these  methods  in 
public  plants.  The  meth(xl  iias  been  carried  into  the  regulations 
that  are  applied  by  public  utilities  commissions. 

To  give  you  a  concrete  example  in  one  city  the  idant  has  bends 
outstanding  to  the  eictent  of  about  $12,000,000,  and  there  is  now  in 
the  sinking  fund  in  the  n^borhood  of  15,000,000  or  $6,000,000  to 
pay  off  these  bonds  which  will  be  paid  off  in  1022  under  the  rulings 
of  the  public  utilities  commission.  Not  only  the  interest,  operation 
and  depreciation,  but  also  the  sinking  fund  is  charged  against  opera- 
tion; so  that  it  mihtates  against  that  city's  being  able  to  adjust  its 
water  rates  at  thi.s  time  and  give  its  present  water  takers  the  benefit 
of  a  redrirtion;  whereas  in  the  natural  course  of  ifTnirs  when  those 
$8,500,000  in  bonds  are  paid  off  from  the  sinking  fund  in  1922  there 
vn]}  be  an  opportunity  to  nearly  cut  the  water  rates  in  two  for  the 
benefit  of  the  future. 

The  claim  is  that  it  ought  to  be  so  handled  by  utilities  com- 
missions that  this  adjustment  of  water  rates  can  be  given  to  the 
present  water  takers;  in  other  words  that  the  present  generation 
ought  not  to  pay  the  depreciation  that  will  keep  the  plant  up  to  the 
top  notch  and  also  pay  the  sinking  fund  that  pays  for  the  bonds. 
Of  couiBe  at  tlie  end  of  tlie  time  they  will  not  only  have  their  plant 
by  the  charging  of  depreciation  into  operation,  keepmg  it  up  to  its 
highest  efficienoy,  but  they  also  will  have  paid  for  all  their  bonds. 
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durinfz:  the  same  period  of  timp.  which  does  not  s*  i m  to  be  a  proper 
method  of  ticcountiiig  to  he  applied  by  the  p;il>lic  utilities  com- 
mission. Also,  that  it  docs  militate  against  a  municipality  in  this 
way,  that  it  prevents  a  municipality  from  giving  to  its  stockholders 
the  dividttids  that  the  private  companieB  are  able  to  give  to  theirs; 
while  the  private  oompaniee  are  taking  advantage  of  this  situation 
to  say,  ''We  ivill  keep  our  rates  up  no  matter  what  the  municipality 
rate  is."  It  gives  them  a  chance  to  declare  dividends,  whereas 
the  municipality  can  only  complain  against  it  to  the  citisens  of  the 
city. 

After  extended  discussion  which  was  taken  part  in  by  Mcasrs. 
J.  N.  Chester,  C.  B.  Salmon,  H.  C.  Hodg^dns,  Morris  R.  Sherrerd, 
Jerry  O'Shaughnessy  and  Henry  B.  Morgan  the  resolution  was  on 
motion  of  Mr.  Francis  S.  Luce,  duly  seconded,  referred  to  the  Execu- 
tive Committee  with  instructions  to  report  on  it  at  the  next  annual 
Convention. 

President  Earl:  Wc  would  like  to  hear  a  word  from  the  newly 
elected  officers.   1  will  call  on  Ivlr.  Nicholas  i5.  Hill,  Jr. 

RESPONSE  BY  PRESIDENT-ELECT  NICHOLAS  S.  HILL,  JR., 

NEW  YORK  CITY 

Mr.  Presidenl  and  Member,^:  I  was  conjrratulai  inji  mj-^lf  that 
I  was  to  escape  this  ordeal.  lUaninisci!!^  si  f  ins  to  be  the  order  of 
things  this  morning,  particularly  with  Mr.  Joliu  \V.  II ill. 

As  I  look  back  to  my  earliest  recollections  of  this  .\ssuciation, 
when  I  reflect  upon  the  growth  of  the  Association  and  the  change 
in  ito  spmt,  when  I  see  the  increase  in  eamGstness  of  purpose  of 
those  who  attend  the  Conventions,  and  the  improvements  in  the 
organisation  of  the  Association,  I  feel  deeply  the  responsibility  and 
the  honor  conferred  upon  any  one  who  is  connected  with  the  office 
of  president  of  an  association  which  intimatdy  toudies  the  comfort 
and  health  of  so  large  a  portion  of  the  population  of  this  country. 
I  am  deeply  indebted  to  the  Association  for  the  honor  conferred  upon 
me.  All  I  can  say  is  this,  that  I  shall  strive  to  do  what  I  can  to  as- 
sist the  progress  of  the  Association  during  the  coming  year.  (Ap- 
plause.) 


Digitized  by  Google 


AlfBRICAN  WATSat  WORKS  ASSOCIATION 


289 


President  Earl:  I  am  deeply  sppredatt-ve  of  the  &csi  that  Mr. 

Hill's  election  as  President  is  most  deserved,  and  I  shall  be  veiy 
glad  to  see  him  assume  the  respoilfliiailities  that  will  fall  upon  him. 
I  congratulate  the  Association  most  sincerely  upon  its  choice  of 

President,  and  also  upon  its  choice  of  Vice-President  in  the  person 
of  Mr.  Metcalf,  who  1  hope  will  say  a  word  to  you.  (Applause.) 

RESPONSE  BY  VICE-PRESIDENT-ELECT  METCALF, 

BOSTON,  MASS. 

Mr.  PrenderU  and  GenUemm:  I  do  feel  deeply  grateful  to  all  of 
you  for  this  e^qpresskm  of  confideiiee  in  electing  me  as  your  next 
^ce-Pk^sident.  I  shall  take  great  pleasure  in  serving  3rou  and 
working  with  the  other  members  of  the  Board.  I  have  been  very 
much  struck,  as  I  have  gone  about  in  this  country,  particularly  in 
the  last  two  years,  the  greater  part  of  which  I  have  spent  in  the 
Middle  West  and  on  the  Pacific  Coast,  with  the  growing  spirit  of 
cooperation  which  has  been  referred  to  by  our  President,  and  of 
which  (nndencc  has  lieen  giYen  in  a  great  measure  in  different  parts 

of  the  country  of  late. 

I  rein(nnl)er  two  or  throe  years  ago  when  Mr.  Karl  Imhoff,  (^hief 
Enpnocr  of  the  Einschcr  District,  Germany,  first  came  to  this 
country.  He  came  to  Boston  with  a  letter  of  introduction  to  us 
from  Mr.  Herrick.  He  said  to  me  that  he  was  more  impressed  by 
the  friendly  spirit  of  cooperation  amongst  the  engineers  in  this 
country  than  by  anything  else  he  had  seen  here.  He  said  H  was  not 
true  of  Germany,  indeed  that  consulting  engineers  as  such  did  not 
exist  in  Germany,  that  their  method  of  doing  the  work  was  quite 
different  there;  that  a  man  was  called  to  a  dty  to  do  an  important 
piece  of  work,  did  it,  and  then  passed  from  that  dty  to  another; 
but  that  there  were  very  few  men  in  the  country  who  had  had 
experience  in  various  cities  who  were  in  general  practice.  In  Eng- 
land, too,  the  condition  is  quite  different,  and  as  a  result  of  the 
method  of  condncting  busine.«is  there,  there  was  not  the  cordial 
spirit  which  you  find  in  thi?  country.  He  said,  "Why,  I  find  in 
New  York  the  engineers  speak  in  a  frienidly  way  of  their  active 
competitors,  if  I  may  so  speak  of  them,  in  Chicago,  or  in  Boston,  or 
in  any  other  city  in  the  United  States."  I  replied  to  him  that  it 
was  true  that  thv.rv.  was  a  radically  different  attitude  on  the  part  of 
engineers  in  this  country  from  that  which  existed  abroad.   That  is 
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tnie  in  like  measure  amongst  the  water  works  men;  and  I  feel  that 
we  have  made  far  greater  advances  in  this  country  as  the  result  of 
that  spirit  of  cooperation. 

In  different  sections  of  the  country,  of  course,  you  find  that  not 
only  the  problems  are  different  but  that  they  have  been  met  in  dif- 
ferent ways,  so  that  getting  together  annuaUy  in  conventions,  as  we 
do  here,  is  of  the  greatest  advantage  in  threshing  out  different  ways 
In  which  omilar  problmis  may  be  handled. 

In  paasong  it  is  perhaps  interesting  to  note  the  friendly  spirit  of 
rivaby  which  esosts  In  some  of  these  assodations.  Since  I  have  been 
at  this  Convention  here,  probably  because  I  am  from  New  E2D|^d, 
particularly  at  the  Executive  Committee  meetings  I  have  be^ 
asked  again  and  again,  when  the  New  England  Water  Works  Associ- 
ation would  come  into  this  Association  as  a  section?  I  think  that 
those  of  you  have  who  attended  the  meeting  this  morning  and  heard 
the  constant  references  to  the  doings  of  the  New  England  Water 
Works  Association  must  clearly  ronlize  the  feehng  which  some  of 
your  superintendents  who  are  menii>crs  of  that  Association,  have 
toward  this  Association;  and  I  do  not  think  that  the  spirit  of  rivalry 
which  exists,  or  which  has  existed  in  some  years  between  these  two 
Associations  is  to  the  disadvantage  of  either.  On  the  other  hand, 
and  behind  all  of  that,  you  do  see  a  very  admirable  spirit  of  co- 
operation between  the  two,  and  they  are  constantly  being  made  to 
come  together  on  standard  specifications  and  that  sort  of  thing,  so 
as  to  improve  the  practice  genentUy  in  this  country. 

To  those  of  you  who  sre  seriously  entertaining  the  hope  that  the 
two  Assodations  may  one  of  these  days  come  tc^ther,  I  would 
point  out  that  the  N(  v  England  Water  Works  Association  has 
recently  reciprocated  the  courtesy  which  was  extended  by  this 
Association  to  it,  to  the  members  at  least,  of  joining  this  Association 
without  the  payment  of  an  initiation  fee. 

in  conclusion,  gentlemen,  1  thank  you  again  for  electing  me  as 
your  Vice-President,  and  would  sa}-  that  I  look  forward  with  a 
great  deal  of  pleasure  to  working  with  the  new  Board.  (Applause.) 

THE  SECTIONS 
NEW  YORK  SECTION 

At  a  meeting  of  the  Governing  Committee  of  the  New  York 
Section,  Mr.  J.  Waldo  Smith  was  chosen  FMdent  of  the  Section 
and  Mr»  Allen  Hasen,  Secretary. 
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It  was  decided  to  hold  three  meeting?  during  the  winter  of  1915- 
1916,  but  exact  dates  for  the  meetingv  were  not  decided  upon. 

ILLINOIS  SECTION 

MIXUTJ^  OF  THE  FIRST  KEGULAR  MEETING  Ob  THE  ILLINOIS  SECTION 
OF  THE  AMERICAN  WATER  WORKS  ASSOCIATION 

The  fint  regular  meeting  of  the  lUinois  Section  of  the  American 
Water  Works  Association,  corresponding  to  the  seventh  r^^ular 

meeting  of  the  Illiiiois  Water  Supply  Association,  was  callod  to  order 
by  President  Ely  March  9,  1915,  in  the  lecture  room  of  Engineer- 

ing  Hall  at  the  University  of  Illinois. 

President  Ely  delivered  an  address  which  was  referred  to  a  com- 
mittee for  recoiiiitieiuiations.  The  t^ecretary-Tre;isurer's  report  was 
received  and  Messrs.  Ainsbary,  Talbot  and  (Vrbn  were  appointed 
an  Auditing  Committee.  They  later  reported  that  the  accounts 
were  correct. 

PRESIDENTS  ADDRESS 
H.  M.  Elt 

SuperinienderU  Intercalate  Waier  Company,  Danmlkf  lU. 

To  the  Members  of  the  Aasodatim: 

This  is  the  seventh  annual  meeting  of  an  oiggnisaUon  of  those 
interested  in  the  advancement  of  knowledge  concerning  water  supply 
and  water  works,  and  the  purification  and  conservation  of  public 
water  supplies  throughout  the  state  of  Illinois. 

In  February,  1909,  President  James  of  the  University  of  Illinois 
invited  the  water  works  men  of  the  state  to  a  conference  with 
the  State  Water  Purvey  concerning  the  important  and  vital  question 
of  the  public  water  supply.  At  that  conference  a  permanent  organi- 
zation was  efTccted  known  as  the  Illinois  Water  Supply  Association. 
This  association  under  the  able  and  energetic  leadership  of  its  sec- 
retary has  grown  in  a  very  gratifying  maimer,  not  only  from  the 
standpoint  of  interest  and  ben^t  to  the  members,  but  also  in  point 
of  increased  membership.  The  growth  in  membership  is  best  shown 
by  the  accompanying  diagram,  and  shows  an  increase  from  38,  at 
the  time  of  organisation  to  295  at  the  time  of  the  1914  meeting.  The 
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lower  curve  represents  the  number  of  active  members  and  the  upper 
one  the  total  membership  including  members  and  associates. 

Referring  to  the  address  of  Past  President  Cobb,  the  following 
may  be  quoted:  "I  think  that  the  most  important  measure  that  we 
can  adopt  at  the  present  meeting  will  be  to  become  a  section  of  the 
American  Water  Works  Association."  At  the  1914  meeting  the 
executive  committee  reported  upon  a  proposition  concerning  amal- 
gamation with  the  American  Water  Works  Association,  and  recom- 
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mended  that  this  question  be  submitted  to  a  vote  of  all  the  members. 
Such  a  vote  was  later  taken  by  letter  ballot,  with  the  result  of  101 
votes  for  tho  amalgamation  to  il  against.  On  November  11,  1914 
a  special  mcetiutr  was  held  in  Chicago  for  the  purpose  of  taking  the 
necessary  action  for  becoming  a  Section  of  the  Anu  iican  Water 
Works  Association.  The  proper  action  was  taken  ;lim1  a  petition 
presented  to  the  national  association.  It  is  my  gicat  pleasure  to 
aimounce  officially  that  said  petition  has  been  granted  and  that 
our  <»gai^fation  is  now  "The  lUim^  Seelion  of  the  Amerieui  Water 
Works  Association"  succeeding  the  IlUnois  Water  Supply  Assooiafeion. 
Quoting  ag^in  from  the  address  of  a  past  president,  that  of  Mr. 
Parian,  "We  believe  that  our  association  has  found  a  pennanent 
place  among  our  state  scientific  associations."  The  speaker  would 
call  attention  to  the  fact  that  we  have  not  only  found  a  pennanent 
place  among  our  state  scientific  associations,  but  liave  received 
recognition  by  a  national  organization. 

This  Association  is  a  through  passenger,  having  traveled  over  the 
rail'^  of  the  Illinois  Water  Supply  Association,  has  now  come  to  a 
junction  point,  and  without  chaiii:*  ni  cars  will  proceed  over  the 
rails  of  the  American  Water  Works  Association.  We  wiU  eon  tin ue 
our  meetings  as  heretofore,  with  consideration  of  subject-s  and  proi> 
lems  existing  under  the  local  conditions  in  our  own  vicinity,  com- 
paratively speaking;  will  elect  our  own  officers  and  the  character  of 
the  meetings  will  not  be  changed.  Let  us  put  into  the  seetional 
orgiukiaation  the  same  mterest  and  eneigy,  and  proceed  with  the 
same  worthy  purpose  which  has  characterised  the  old  association. 
We  will  give  the  above  mentioned  passenger  an  annual  pass  and 
expect  him  to  report  at  least  once  a  year,  and  perha{)s  sgain  for  an 
extra  meeting.  I  think  that  the  question  of  holding  a  one  day 
meeting  in  the  fall,  of  such  character  as  our  last  November  meeting, 
should  be  considered  at  this  meeting. 

I  said  put  the  same  interest  into  the  new  organization;  yes,  I 
will  say  morr  interest.  It  is  an  advantage  for  us  to  \n-  affiliated  with 
the  larger  organization,  and  if  that  lielps  us  we  siiouUl  be  interested 
in  the  welfare  of  the  parent  association,  and  will  be  glad  if  the 
affiliation  is  of  mutual  advantage^  It  is  believed  that  the  sectional 
influence  will  be  felt  in  the  increase  of  membership  of  the  national  . 
association.  While  it  is  too  soon  to  judge  definitely,  consideration 
of  the  following  facts  seems  to  show  that  tendency.  From  a  com- 
parison of  the  membership  in  the  American  Water  Works  Associa- 
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tion  for  the  years  1913  and  1914,  according  to  states,  it  is  seen  that 
the  increase  in  the  state  of  New  York  is  32,  New  Jersey  17,  Illinois 
23,  Pennsylvania  17,  while  the  increase  in  the  other  states  ranges 
from  six  to  an  actual  decrease.  New  York  and  New  Jeiscy  com- 
bined to  foriii  Uie  lirst  sectional  ujssueiation,  Illinois  is  the  second. 
It  will  be  noted  these  three  states  and  Pennsylvania  are  the  only 
ones  in  which  there  has  been  a  noteworthy  increase  of  membenhip. 
The  increase  in  Pennsylvania  is  probably  due  to  the  holding  of  the 
Annual  Convention  in  Philadelphia,  but  as  to  Xew  York,  New 
Jersey  and  Elinois,  it  is  believed  that  the  increase  is  due  in  a  large 
measure  to  the  sectional  influence.  The  increase  in  19  states  is  127; 
the  decrease  in  14  states  28;  no  change  in  16  states,  leaving  a  net 
increase  of  90  members  in  the  American  Water  Works  Association 
for  year  1914.  The  fact  that  there  was  a  decrease  in  14  states,  no 
chanp;e  in  16  states,  and  only  a  small  inerease  in  the  other  states  in 
whieli  theie  are  no  sectional  organizations,  shows  that  there  is  a 
wide  field  for  improvement  in  growth. 

1  believe  that  this  movement,  in  which  our  own  state  is  one  of 
the  pioneers,  is  spreading,  and  that  many  more  states  will  see  the 
nuiiiiul  advantage  in  amalgamation,  or  in  organizing  sections  in 
states  where  there  is  at  present  no  state  organization.  Mr.  W.  R. 
Young,  Registrar  of  the  Minneapolis  Water  Department  and  Chair- 
man of  the  Membership  Committee  of  Uie  American  Watw  Works 
Association  writes  us  that  Minnesota  is  now  organising  a  state 
section.  Mr.  Young's  letter  reads  as  foUows:  ''Jt  gives  me  great 
pleasure  to  congratulate  you  on  this  work,  and  there  is  no  doubt 
but  that  it  will  be  one  of  the  most  prosperous  state  organisations 
affiliated  with  the  parent  branch." 

We  are  informed  that  in  Iowa  there  seems  to  be  an  unexpected 
demand  among  the  water  works  men  for  such  a  society;  that  the 
organization  of  a  state  section  is  making  steady  i)rogress:  and  that 
it  is  hoped  to  eompletc  such  organization  and  hold  a  meeting  this 
spring:.  The  Central  States  Water  Works  Association  is  considering 
tlie  question  of  amalgamation,  although  no  definite  action  has  been 
taken  as  yet,  but  it  is  possible  that  that  association  may  organize 
as  three  separate  sections:  Ohio,  West  \  irginia  and  Michigan. 

The  speaker  does  not  wish  to  convey  the  impression  that  our 
section  is  organized  for  the  purpose  of  boosting  the  American  Water 
Works  Association.  The  wisdom  of  making  this  change  has  been 
passed  upon  by  the  association  with  the  understanding  that  it  does 
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not  lose  its  identity;  that  we  do  not  lose  the  benefits  of  our  society, 
but  gain  In-  thr^  connection  with  tlie  national  association.  If  by- 
such  action  we  benefit  and  strenj^then  the  parent  association  so 
much  the  better  for  both  the  parent  and  the  adopted  child.  This 
simile  is  not  strictly  applicable  perhaps,  for  in  the  ca.se  of  adoption 
of  cliildreu,  the  same  are  dependent;  the  section  organizations  are 
not,  or  should  not  be;  at  least,  ours  is  not.  Your  president  also 
wishes  to  express  his  appreciation  of  the  efforts  and  interest  of  the 
members  and  associatee,  for  were  it  not  for  that  interest,  no  secre- 
tary, however  capable,  could  build  up  the  association.  The  presi^ 
dent  desires  aJso  to  thank  the  officers  and  committees  for  their 
efforts,  and  the  members  for  their  interest  and  attendance. 

Let  lis  hope  that  we  may,  and  let  us  endeavor  to  continue  under 
the  new  organization  with  the  same  spirit  that  lias  been  shown 
heretofore,  to  the  end  that  we  may  assist  each  other  in  our  endeavors 
to  faithfully  and  fairly  sorve  our  respective  communities  for  the 
public  good,  that  we  may  merit  the  same  treatment  by  them. 

PINAL  REPORT  OF  THE  SECRETARY  OF  THE  ILUNOIS  WATER 
SUPPLY  ASSOCLITION  AND  FIRST  BEPORT  OF  ILLINOIS  SEC- 
TION OF  THE  AMERICAN  WATER  WORKS  ASSOCIATION 

At  th«  1914  meeting  the  Aasociaticm  voted  to  appoint  a  Committee  to  pre- 
sent a  statement  to  the  memben  ooncerotsig  affiliation  with  the  Amerioan 

Water  W^orks  Association  as  a  section.  This  report  was  sulnnitted  to  letter 
ballot  and  the  members  voted  in  favor  of  becoming  a  section  of  the  American 
Water  Works  Association.  AcoonUngly  a  meeting  was  held  m  Chicago,  an 
aeeouat  of  whidi  was  published  in  the  March  1915  number  of  the  Journal  of 

THE  Awnir\K  Water  Works  ArsociatioiV.  The  Exocufive  Committee  of 
the  American  Water  Works  Association  have  furuicd  the  lihnois  Section  of 
the  American  Water  Works  Association  and  have  approved  the  constitution 
proposed  by  the  special  meeting  held  in  Chicago. 

Since  the  last  meeting  of  the  Illinois  Water  Supply  Association  the  pro- 
ceedings of  that  meeting  have  been  edited  and  published.  Fifteen  hundred 
copies  were  printed,  including  400  copies  bound  in  cloth  for  members,  asso- 
eiates  and  adyertism.  Paper  bound  copies  have  been  sent  as  exdianges  to 
the  Illinois  Society  of  Engineers  and  Surveyors  ami  the  Indiana  Sanitary  and 
Water  Supply  Association.  The  proee(Hlint;s  of  these  assoeiations  were  sent 
to  members  who  had  paid  the  1914  dues  prior  to  May  1.  Owing  to  the  affilia- 
tion with  the  American  Water  Works  Association,  exchange  relations  with 
the  two  organisatiims  mentioned  will  be  discontinued,  and  the  papers  pre- 
sented at  this  and  future  meetings  of  the  section  will  be  sent  to  the  Secretary 
of  the  Ameriean  Water  Works  As.soriation  and  after  being  approved  by  the 
Committee  on  Publications  of  tlie  American  Water  Works  .Association,  will 
be  printed  in  their  Joumtd. 


296 


TBtBTT-FIfTH  ANN17AI*  CONVENTION 


The  financial  statement  shows  a  balance  of  1223. 12.  This  compares  f avora* 
bly  with  the  balance  of  $120.66  a  year  ago.  Since  all  dues  are  now  paid  to  the 
American  Water  Works  Assoeiaiion,  the  income  of  the  Section  will  be  con- 
fined to  25  per  cont  of  the  durs  paid  by  active  members,  or  $1.25  per  member. 
A  statement  received  from  Secretary  Diven  of  the  American  Water  Works  As- 
sociation shows  105  active  members  on  March  1.  i  h:it  would  entitle  us  to 
draw  for  the  eomiog  year  an  amount  not  exceeding  $181.25.  This  should  be 
sufficient  to  pay  the  ordinary  expenses  of  the  Section  as  allowed  by  the  con- 
stitution of  the  American  Water  Works  Association. 

The  Secretary  would  suggest  that  the  balance  in  the  treasury  together 
with  any  money  which  shall  be  received  from  back  dues  or  sale  of  Proeeedingt^ 
be  held  as  a  fund  to  pay  for  any  special  necessary  expenses  which  should  not 
be  paid  by  the  American  Water  Works  Association,  money  to  be  paid  from  this 
fund  on  Ardcr  of  the  President  and  'I'reasurer  of  the  Illinois  Section. 

The  liiinois  Water  Supply  Adsuciatiou  had  in  1914  264  active  and  31  asso- 
ciate members.  Of  thess  members,  178  resided  in  Illinois  and  117  outside  the 
state.  Of  these,  outside  of  the  state  all  but  29  haTe  already  joined  the  Ameri- 
can Water  Works  Assoriatinn.  Of  these,  in  the  state  105  are  now  members, 
7  have  apparently  satisfactory  reasons  for  declining  to  transfer  their  member- 
ship and  66  have  not  yet  been  heard  from.  We  should  have  an  active  mem- 
bership  of  160.  The  members  of  the  Section  should  use  every  influence  to 
innrea.90  the  membership  and  make  the  Illinois  Section  a  strong  and  powerful 
organization. 

The  report  of  the  Publicatioii  Committee  was  given  by  Frofcflsor 
Talbot. 

REPORT  OF  PUBLICATION  COMMITTEE 

In  view  of  the  fact  that  the  Joornal  of  thx  AiiSBicaN  Wann  Wobks 

Association  will  be  the  medium  for  the  publication  of  the  Proceedingt  of  the 
Illinois  Section,  the  I'ublication  Committee  deem  it  proper  to  call  attention 
to  the  value  of  the  six  volumes  of  Proceedings  which  have  been  published  by 
the  niinois  Water  Supply  Association  as  a  contribution  to  the  literature  of 
water  supplies  and  water  supply  oiginearing.  The  papers  contained  in  these 
volumes  are  short  crisp  papers  on  a  variety  of  subjects,  and  generally  of  a 
practical  nature,  along  linos  bearing  on  the  qnality  of  water  supply  and  the 
construction  and  operation  of  water  works  plants,  in  thus  calling  attention 
to  the  material  in  the  six  volumes,  the  Ctmunittee  wish  to  raise  the  question 
whether  steps  should  not  be  taken  to  have  the  publication  of  the  papers  ct  the 
Illinois  Section  printed  in  the  Jminial  in  such  a  way,  by  notation  and  group- 
ing, that  the  Section  may  be  able  to  retain  some  individuality  of  publication. 
It  is  believed  that  such  a  form  of  publication  would  be  helpful  in  assisting  to 
maintain  the  hi^^  character  of  the  programs  of  the  meetings  of  the  Illinois 
Section. 

The  March  number  of  the  Journal  will  contain  the  Constitution  of  the 
section.  It  is  probable  that  the  Constitution  will  be  printed  in  pamphlet 
fonn.  We  recommend  that  a  request  be  made  to  have  a  list  of  the  charter 
members  of  the  Illinois  Section  included  in  this  pamphlet. 
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For  another  time,  the  Committee  wish  to  eftU  Attention  of  the  memben 

to  the  valuable  work  of  the  Secretary,  Dr.  E.  Bartow,  in  securing  papers  and 
in  editing  and  printing  the  last  Proceeding*  of  the  Illinois  Water  Supply  As- 
sociation. 


H.  E.  Babbitt,  Instructor  in  Municipal  and  Sanitary  Engineering 
UniTersity  of  lUiaoifl,  ijead  a  paper  entitled  ''Wash  Water  Salvage  at 
Champaign  and  Urbana/'  which  was  diseussed  by  Jennings,  Mohl- 
man  and  DeBerard. 

W.  F.  Monfort,  Consulting  Chemist,  St.  Louis,  Missouri,  read  a 
paper  entitled  "Relation  Between  Bacteriological  Standards  and 
\ltal  Statistics  at  Hannibal,  Missouri."  This  was  discussed 

Bartow. 

A  pajicr  by  Langdon  Pearse,  Division  Engineer,  Sanitary  District 
of  Chicago,  entitled  "Lo.ss  of  Head  on  Strainers  of  Water  filters, " 
was  rend  in  his  absence  by  tlie  Secretary. 

O.  T.  Siuilli,  Superintendent  and  Manager  Water  Works  Co.,  Free- 
port,  llhuois,  read  a  paper  entitled  "Experiences  in  Rebuilding  and 
Reinforcing  a  Water  Works  System."  This  was  discussed  by 
Brandli,  Smith,  McGonigale,  Reid,  Roos,  Allen  and  Strasser. 

R.  R.  Parkin,  Chief  Engineer  Water  Department,  Elgin,  Illinois, 
read  a  paper  entitled  "Experiences  with  Artenan  Well  Water  at 
Elgin."  Adjourned. 

An  illustrated  paper  by  Cass  L.  Kennicott,  Vice-President  and 
General  Manager  the  Kennicott  Co.,  Chicago»  entitled  '*Soft  Water," 
was  read  by  Mr.  Dunham. 

Moving  pictures  showing  coal  mining  operations,  films  obtained 
throinrh  the  courtesy  of  the  Bureau  of  Mines,  were  presented  by 
prof  11.  }{.  Stock  of  the  University. 

I  .  li.  Kay,  Assistant  State  Geologist  of  Illinois,  read  an  illustrated 
paper  entitled  "Coal  Kesources  of  the  Danville  Area."  This  paper 
will  be  published  by  the  State  Geological  Survey. 

Frank  DeVVolf,  Director  Illinois  State  Geological  Survey,  read 
an  illustrated  paper  entitled  Investigation  of  Artesian  Water  Sup- 
plies in  the  Chicago  Area." 

W.  R.  Gelston,  Superintendent  Citizens'  Water  Works  Co.,  Quincy, 
read  an  illustrated  paper  entitled  "The  New  Filtration  Plant  at 
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Quincy,  Illmois. "  Tlus  was  discussed  by  Langelier  and  Babbitt. 
Adjourned. 

The  tbird  seenon  was  called  to  order  at  10  a.iii.,  Wednesday, 
March  10, 1915. 

W.  W.  DeBerard,  Western  Editor,  Engmeering  Becordi  Chicago, 
read  a  paper  entitled  "Kinks  in  the  Control  of  Hypochlorite  at 
Denver."    It  was  discussed  by  Jenninga  and  H.  E.  Jordan. 

L.  A.  Fritse,  City  Chemist,  Moline,  Illlnds,  read  a  paper  entitled 
'* River  Sand  as  a  Filter  Medium."  Discussed  by  Amsbary,  De* 
Berard  and  Ely. 

S.  C.  Hadden,  Assoriatc  Editor,  Engineering  and  Conlrading, 
Chicago,  read  a  pnpei  entitled  "The  Practical  Value  of  Publicity 
to  the  Water  Works  Man. "    It  was  dipcussed  by  (iwimi  and  Hansen. 

C.  B.  Williams,  Hydraulic  and  Sanitary  Engineer,  Chicago,  read 
a  paper  entitled  "The  Possibilities  of  Improved  Wat^jr  from  Deep 
Wells  in  Northern  HUnois." 

A.  K.  Bennett,  Asnstant  Chemist,  State  Water  Survey,  Urbana, 
and  Edward  Bartow,  Director  State  Water  Survey,  Urbana,  lUinois, 
read  a  paper  entitled  "Arsenic  in  Filter  Alum.''  It  was  discussed 
by  Graham. 

C.  A.  Jennings,  Chemist  and  Superintendent  of  Filtration,  Union 
Stock  Yards,  Cliicago,  read  a  paper  entitled  "Bubbly  Creek  Filter 
Plant  Adopts  Liquid  Chlorine  Treatment." 

Officers  were  elected  as  follows: 

C  hairman:  W.  J.  Spaulding,  Commissioner  of  Pubhc  Property, 

Springfield. 

Vice-Chairman:  Paul  Hansen,  Engineer  State  Water  Survey, 

Urbana. 

Treasurer;  H.  E.  Keeler,  The  liookery,  Chicago. 

Trustee  to  serve  3  years:  F.  C.  Amsbary,  Superintendent  and 
Manager  Champaign  and  Urbana  Water  Company,  Champaign. 

Edward  Bartow  was  later  elected  Secretary  by  the  E^cutive 
Committee. 

The  Committee  on  the  President's  Address  reported  as  follows: 

Your  Committee  appointed  to  consider  the  recommendations  contained  in 
tile  Presidfliit'ft  addrem  report  as  follows:  We  believe  that  it  is  desirable  to 
hold  a  one  day's  meeting  early  in  October  each  year,  the  time  and  place  to  be 
decided  by  the  Executive  Conunittee.  We  suggest  that  the  type  of  meeting 
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hdd  in  the  fall  of  1914  at  Chicago  is  »  good  mumple  of  the  character  of  meet- 
ings to  which  thete  may  well  eonfonn. 

William  T.  Barnxs, 
A.  N.  Talbot, 
8.  C*  Haddbm. 

BOARD  OF  TRUSTEES 

Resolved:  That  all  funds  and  other  property  of  the  IllinoiB  Water  Supply 
Aseof  i;itirn  be  placed  in  the  hands  of  five  trustcrsi.  THprp  trustPPR  in  the 
first  place  shall  be  named  by  President  H.  M.  Ely,  but  the  i  rustees  acting  at 
any  time  shall  have  power  to  fill  vacancies  caused  by  death,  resignation,  or 
otherwise.  The  Trustees  shall  have  auth<nity  to  expend  and  dispose  of  the 
aforesaid  funds  and  other  property  according  to  their  judgment  and  for  the 
benefit  of  those  who  were  members  of  the  Illinois  Water  Supply  Association 
or  who  shall  be  members  of  the  Illinois  Section  of  the  American  Water  Works 
Association. 

Refloluiion  seconded  and  adopted. 

FreaideDt  Ely  appointed  as  the  first  Board  of  Tnistees  the  fol- 
lowing named,  vis: 

Means.  H.  R  Keeler,  F.  C.  Amsbary,  A.  N.  Talbot,  W.  D.  Gerber 
and  Edward  Bartow. 

Mr.  C.  M.  Larson,  ('hief  En>2;ineer,  liailroad  ( 'onimiBsioii  of 
\VisconBin,  Madison.  Wisronpiii,  read  a  paper  entitled  "State 
Regulation  of  Municipally  Owned  Plants." 

C.  G.  Bennett,  Mechaniciil  Engineer,  Illinois  Utilities  Commission, 
Springfield,  read  a  paper  entitled  "The  Illinois  Utilities  Commission 
and  the  Water  Works  Companies. 

Douglas  A.  Graham,  Principal  Assistant  Engineer,  Dabney  H. 
Maury,  Chicagp,  read  a  paper  entitled  "The  Application  of  the 
Theories  of  Begtdation  to  the  Management  of  Utilities." 

Ralph  E.  Heilman,  Assistant  Professor  of  Economics,  UntTersity 
of  Illinois,  read  a  paper  entitled  "  Economic  Aspects  of  Water  Works 
Operation." 

Edward  A.  Pratt,  President  Edward  A.  Pratt  Audit  ('o.,  Peoria, 
read  a  paper  entitled  "Ancient  and  Modern  Arrounting  for  T'^tilities." 

The  following  papers  by  authors  who  were  not  present  were  read 
by  title: 

''The  Design  and  Operation  of  Int(;rniittently  Operated  Water 
i'uiituafion  Plants,  "  by  N.  T.  V'each,  with  Worley  and  Black, 
Consulting  Eng;iaeerb,  Kansas  City,  Missouri. 
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''Cooled  Drinkizig  Water*'  by  R.  F.  Masaa,  Mana^,  General 
Refrigerator  Machine  Department,  H.  W.  JohnB-Manville  Co.,  Ft. 
Wayne,  Indiana. 

"The  New  Filtration  Plant  at  Decatur,  Illinois"  (Illustrated), 
by  Harry  Ruthrauff,  Commissioner  of  Public  Property,  Decatur. 

"Choice  of  Alloys  in  Connection  with  Water  Works  Equipment," 
by  Horace  Carpenter,  Enp;inoor.  8anitary  District  of  Chicago. 

"Treatment  of  Water  for  Ix)comotive  Use,"  by  W.  A.  Pownali, 
Water  Engineer,  Wabash  Railway,  Decatur. 

"Wat^r  Supply  of  I^ngview,  Texas,"  by  Paul  E.  Green,  Civil 
and  Sanitary  Kngincor,  Chicago. 

"Some  Feutui'es  of  tliu  Ontario  Statutes  and.lheii"  Administration 
Affecting  Water  Supply  and  Sewerage,"  by  F.  A.  Dallyn,  Provindal 
Sanitaty  Engineer,  Toronto. 

"Water  Prevention  by  Individual  Meter  versus  Distriet  Meters," 
by  R.  O.  Wynne-Roberts,  Consulting  Engineer,  R^na,  Sask. 

The  President  was  authorized  to  appoint  a  Legislative  Conmuttee 
together  with  other  committees  which  might  be  necessaiy  for  carry- 
ing on  the  business  of  the  Section, 

Adjourned. 

On  March  11.  the  members  ^^?!itpd  Danville,  Illinois,  and  inspected 
the  stripping  mine  of  Two  Kivers  Coal  Co.,  the  shaft  mine  of  the 
Bunsen  Coal  Co.  and  the  Danvnille  Water  Works.  They  were  enter- 
tained at  luncheon  by  the  Interstate  Water  Co.  of  Danville. 

IOWA  SECTION 

April  27,  1915. 

To  the  Exfcutii  c  Com i>i i tli  r  of  the  American  Water  Worki^  A  rsocintunt : 

The  twenty-eight  t  *  ?!  whose  r»an>ft«  are  listed  below  h.'ivc  all  applii-d  for 
charter  membership  m  an  Iowa  .Section  of  the  American  Water  Works  .Asso- 
ciation. A  copy  of  the  constitution  to  whidi  they  have  all  agreed  is  attached 
to  this  formal  application  for  a  charter.  All  hut  five  of  these  men  are  at 
prppcnt  members  of  the  Aniorican  Water  Works  Association.  These  five  men 
have  agrc/ed  to  apply  for  membership  immediat^y  upon  the  granting  of  a 
charter  to  the  section.  Indeed,  two  of  the  men,  Mr.  Jttdd  and  Dr.  Albert, 
have  already  applied  for  membership.  We  believe  that  the  fonnation  of  an 
Towa  Section  will  fircatly  advance  the  water  works  infcrests  of  the  state.  Tf 
the  charter  i.s  ^rrante<i,  we  liofje  to  hold  our  first  meetiiip  for  the  election  of 
officers  and  for  the  presenting  of  papers  during  the  first  week  in  June. 

C.  H.  Streeter,  Cedar  Falls,  Iowa;  W.  A.  Judd,  Mason  City,  Iowa;  L.  H. 
(toebel,  Cedar  liapid.s,  Iowa;  Wm.  Moiis,  Muscatine.  Iowa;  John  W.  Pray, 
Fort  Dodge,  Iowa;  Jack  J.  Hinmaa,  Jr.,  Iowa  City,  Iowa;  Dr.  C.  S.  Woods, 
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Iowa  City,  Iowa;  Dr.  Henry  Albert,  Iowa  City,  Iowa;  \V.  A.  Hostetler,  Iowa 
City,  Iowa;  J.  H.  Dunlapi  Iowa  City,  Iowa;  K.  C.  Kastberg,  Boone,  Iowa; 
B.  J.  Stedman,  l>ubuqiie,  Iowa;  C.  N.  Kinney,  Des  Moinw,  Iowa;  J.  P. 
Berry,  Waterloo,  Iowa;  Charles  J.  Fox,  Oskaloofla,  Iowa;  Francis  D. H. Law- 
lor,  Burlington,  Iowa;  James  P.  Donahiip,  Davenport,  Iowa;  Horace  A. 
Brown,  Ottuinwa,  Iowa;  Mr.  Wm.  Coppock,  Council  iiluffs,  Iowa;  J.  Chris 
Jensen,  Council  BfUffs,  Iowa;  Henry  M.  Hansaen,  Carroll,  Iowa;  M.  I. 
Evingcr,  Ames,  Iowa;  G.  E.  Shoemaker,  Waterloo,  Iowa;  B.  N.  Kinnaird, 
Des  Moines,  Iowa;  Charles  R.  Henderson,  Davenport,  Iowa;  Thomas  N. 
Hooper,  Davenport,  Iowa;  J.  £.  Roberts,  Corning,  Iowa;  David  Fisher, 
Davenport,  Iowa. 

A  local  committee  of  ten  members  has  been  in  charge  of  the  preliminary 
work  for  this  Section.   This  Committee  consists  of  the  following  men: 

J.  H.  Dunlap,  Iowa  City,  Chairman;  C.  TL  Streeter,  Cedar  Falls;  John  W. 
Pray,  Fort  Dodge;  L.  H.  Goebel,  Ce<lar  Rapids;  W.  A.  Judd,  Mason  City;  M. 
I.  Evinger,  Ames,  Iowa;  William  Molis,  Muscatine,  Iowa;  J.  P.  Berry,  Water- 
loo; Dr.  C.  S.  Woods,  Iowa  City;  O.  E.  Klingaman,  Iowa  City. 

KespeotfuUy  submitted, 

J.  H.  DUNI.AP,  ChttirTnan. 

CONSTITUTION  OF  THE  lOW  A  SECTION  OF  THE  AMERICAN  WATER 

WORKS  ASSOCIATION 

Article  I 
Name 

The  name  of  this  society  shall  be  ''The  Iowa  Section  of  the  American 
Water  Works  Association." 

Articlb  II 
Objeei 

The  objeet  of  this  Seetion  shall  be  the  mme  as  that  of  the  American  Water 
Works  Association,  namely,, "the  advancement  of  knowledge  of  the  design, 

const nict ion,  operation  and  manaKotncnt  of  water  w  orks,  and  the  pncoiirape- 
tiicnt,  by  social  intercourse  among  its  members,  of  a  friendly  exchange  of  in- 
fonnation  and  experience." 

Abticle  III 
Ete€idquarter8 

The  headquarters  of  this  seetion  shall  be  at  the  State  University  of  Iowa* 
Iowa  City,  Iowa. 

Article  IV 
MenUterthip 

The  membership  shall  consist  of  the  members  of  the  American  Water  Works 
Association  residing  in  the  State  of  Iowa. 
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Article  V 

Officers 

Sectiox  1 .  The  officers  of  the  Section  shall  be  a  Chairman,  Vice-Chairman, 
Secretary-Treasurer,  and  two  directors.  These  officers  shall  constitute  an  Ex- 
ecutive Obmmittee,  of  whidi  the  Chairman  of  the  Seetion  shall  be  Chainnan 
and  the  Secretary-Treasurer  shall  be  Secretary. 

Sectiom  2.  The  officors  and  dirprtors  shnll  bo  elortod  at  thp  time  of  the 
annual  meeting  to  hold  ofliee  for  one  year.  The  Secretary- Treasurer  shall 
be  elected  annually  by  the  Kxucutive  Coinuiitice.  Vacancies  in  the  list  of 
offieers  ooourring  during  the  year  shall  be  filled  by  appointment  by  the  Execu- 
tive Committee. 

Section  3.  The  Treasurer  shall  perform  the  duftos  required  under  Sec- 
tion 4,  Article  X,  of  the  American  Water  Works  Association. 

Article  VI 

Meetings 

Section  1.  The  meetings  shall  be  held  annually  at  such  time  iui  aliiiil  be 
ordered  by  the  Executive  Committee.  The  place  of  meeting  shall  be  the 
rtii\  ersity  of  lowa,  lowa  City,  Iowa,  unless  otherwise  ordered  by  the  Exeeu- 

tive  Committee. 

Section  2.  Special  meetings  may  be  called  by  the  iixecutive  Conunittee 
or  upon  written  request  of  fifteen  members  of  the  Section. 

Sbction  3.  Ten  members  shall  constitute  a  quorum  for  the  transaction  of 
business. 

Articus  VII 

Conttitulitm  of  the  American  Wafer  Workt  AwodaHan 

The  Constitution  and  By-Laws  of  the  American  Water  Works  Association, 
to  the  extent  to  which  they  are  applicable,  shall  govern  the  traasaetion  of  the 

business  of  the  Iowa  Section,  but  no  rules  or  hy-lav.-s  of  this  section  Rhall  he 
inconsistent  with  the  Constitution  and  By-Laws  of  the  American  Water 
Works  Association. 

ARTin.K  VHI 

Amendmenis 

The  ron.^titiition  may  be  amended  by  a  two-thirds  vote  of  the  rnemberR 
present  and  voting  at  any  annual  meeting  of  the  Scrfi>n)  Such  amendment 
shall  bo  in  effect  after  approval  by  the  Executive  Conuiutice  of  the  .American 
Water  Works  Association. 

The  application  of  the  Iowa  members  to  form  a  section  was 

approved  by  the  Executive  Committ^'e  of  the  American  Water  Works 
Association  and  the  r onstitiition  of  the  new  section  was  also  approved 
by  the  Executive  Committee. 
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CENTRAL  STATES  SECTION 


CiMCzmrATi,  Ohio,  May  10,  1915.  - 

To  BstcvHve  CommiUee  Ameriean  Water  Workt  Anoeiaiion. 

GmUtmen:  The  undersigned  Active  or  Corporate  MemborB  of  the  Central 
States  Water  Works  Assoriation  residing  in  the  territory  below  named  re- 
spectfully request  authority  to  form  a  local  section  of  the  American  Water 
Works  Association. 

The  territory  to  be  ineluded  in  this  Seetioa  to  be  ae  follows:  Southern 
Michigan,  OhiOf  West  Virginia,  Kentucky,  and  Pennsylvania  west  of  and  in- 
elading  McKean,  Elk,  Clearfield,  Blair  and  Bedford  counties,  rennsyh  anta. 

We  submit  hdrewith  a  copy  of  the  Constitution  and  by-Laws  for  the  gov- 
ernment of  the  proposed  Motion  for  your  approTal: 


F.  W.  Collins 
W.  C.  Davissok 

F.  B.  Leopold 
l.  a.  tonkel 
Charles  Bennett 

W.  C.  WiLU 

A.  W.  Inmah 
A.  W.  CABranTBB 


S.  F.  Messeb 

WtlLIAH  FtBIO 

E.  Ford 

James  Wilkinson 
w.  j.  scrogoins 
William  Jumzinb 

W.  F.  SCHlCBXilB 

M.  J.  Bbmob 


R.  P.  Brickeb 

Gn«A01  J.  ASBXB 

h.  j.  pxjtnam 
Rot  a.  Hobds 
W.  C.  Mjbsser 

J.  C.  MABTIIf 

C.  J.  Smith 
WiLUAM  Brtok 


CONSTITUTION  AND  BY-LAWS  OF  THE  CENTRAL  STATES 
SECTION  OF  THE  AMERICAN  WATER  WORKS 
ASSOCIATION 

Article  I 

This  Association  shall  be  known  as  the  "Central  States  Sectiob  of  the 
American  Water  Works  Association"  succeeding  the  "Central  States  Water 
Works  Assoeiation." 

AnncLB  II 

The  ob jeet  of  this  organisation  AM  be  the  same  as  that  of  the  Ameriean 

Water  Works  Association,  namely  "The  advancement  of  knowledge  of  the 
deeign,  construction,  operation  and  m«nafremf'n(  of  water  works,  and  the  en- 
couragement, by  social  intercourse  among  its  members^  of  a  friendly  exchange 
of  information  and  eiqpwienoe." 

Article  III 

The  headquarters  of  the  Section  shall  be  at  such  place  as  may  be  desig* 
nated  by  the  Executive  Committee  of  said  Section. 

AnncuB  IV 

The  membership  shall  consist  of  the  members  of  the  American  Water 

Works  Association  residing  in  the  follnrviriR  ferrit(»ry:  Southern  ^Ti^higan. 
Ohio.  West  Virpinia,  Kentucky,  and  I'cnnsylvania  west  of  and  including 
McKean,  Elk,  Clearfield,  Blair  and  Bedford  counties. 
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SacnoN  I.  The  offictra  of  the  Seetion  shall  be  Chaiiman,  Vice^bAiman , 

Secretary,  Treasurer,  and  four  Truetees,  who  shall  perform  Uie  duties  UBuall]^ 
jnciimbrnt  iipon  8UCh  offit  rr?  T^f^po  officers  shall  rnnafitiitr'  nn  Executive 
Committee.  These  oHicers  except  the  Trustees  shall  hold  olticc  for  one  year, 
the  TruBtees  for  two  years,  but  upon  the  first  election  subsequent  to  the  adop- 
tioQ  of  this  Constitution  two  Trustees  to  be  eleeted  for  one  yesr  and  two  for 
two  years,  and  thereafter  two  to  be  elected  annually  to  serve  for  two  years, 
or  until  their  successor^  arc  elected  and  qualified.  Vacancies  in  the  list  of 
officers  may  be  filled  by  the  Executive  Committee. 

BmoTunt  2.  At  least  thirty  days  bdore  each  annual  meeting  of  the  Seetion, 
the  Siecretaiy  shall  mail  to  eaeb  ae^Te>  corporate,  or  honorary  member  a 
blank  upon  w^hich  the  member  may  express  his  choice  for  Chiiirnian,  Vicc- 
Chairman,  Treasurer  and  two  Trustees.  The  Secretary,  in  conjunction  with 
two  other  members  appointed  by  the  Chairman,  shall  count  all  nominating 
ballots  before  the  date  of  the  annual  meeting.  The  three  members  who  shall 
have  received  the  greatest  number  of  nominating  ballots  for  each  office  shall 
be  voted  on  by  ballot  by  the  members  present  at  the  annual  meeting.  The 
Secretary  shall  be  appointed  by  the  Executive  Committ^. 

SncTtOH  3.  The  Treasurer  shall  submit  all  bills  to  the  Chairman  of  the 
Seetion  before  payment  and  shall  perform  the  duties  required  under  Section 
IV,  Article  X,  of  the  Constitution  of  the  American  Waf  rr  WoH:s  Assoriation, 
as  follows:  "Each  Local  Section  may  receive  from  the  Treasurer  oi  the  .As- 
sociation, for  local  use,  not  more  than  25  per  cent  of  the  annual  dues  paid  to 
the  Assooiation  by  the  msmbm  of  said  Local  Section.  The  Treasurer  of  said 
Local  Section  shall  forward  to  the  Secretary  of  the  Association  his  application 
indorsed  by  the  presiding  officer  of  the  Section  for  such  portion  of  said  gum 
as  may  be  needed;  and  upon  receipt  of  such  application  the  Secretary  shall 
request  the  Finance  Conunittee  to  authorise  the  Treasurer  of  the  Association 
to  pay  such  sum  to  the  Treasurer  of  the  Local  Section.  Sud  sum  may  be 
used  by  the  Loral  Sertinn  only  in  the  pa>Tnent  of  nec^sary  operating  expenRcs 
incurred  by  the  Section,  such  as  printing,  stationery,  postage,  rent  and  care 
of  room,  light,  fuel,  etc.  At  the  end  of  each  fiscal  year  the  Treasurer  of  each 
Loeal  Seeticm  shall  certify  to  the  Secretary  of  the  Association  the  balance  on 
hand  of  the  funds  from  the  Association.  This  balance  shall  be  returned  to 
the  Association  or  shall  be  charged  to  the  Local  Section  as  a  portion  of  its 
quota  for  the  foilowiog  year.  The  Local  Section  shall  not  be  entitled  to  draw 
upon  the  Assodation  until  such  certijGeation  has  btm  made  and  its  aeeounts 
audited  by  the  Finance  Committee. 

Sbction  i  Twenty  membezs  shall  constitute  a  quorum  for  the  transac- 
tion  of  business. 

SWTlOir  5.  At  the  regular  meetings  of  the  Section  the  business  shall  be 
conducted  in  the  following  order: 

Reading  of  minutes;  reports  of  officers;  reports  of  committees;  miscellane- 
ous business;  snnouncements ;  reading  of  papers  and  discussion ;  adjournment. 
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Abtkui  VI 

Section  1.  Hm  meeting  nhaiXL  ba  lield  amraally  at  tame  and  place  as  deiH 

ignated  by  the  members  present  at  prfvioiis  .inniiRl  meeting,  hut  thv  Execu- 
tive Committee  shall  have  power  to  change  the  place  of  meetmj?,  if  in  their 
judgment  it  seems  desirable  to  do  so,  provided  that  such  action  be  taken  by 
unanimous  vote  of  the  Exeentive  Committee. 

Sbction  2.  Special  meetings  may  be  called  by  the  Executive  Committee 
or  upon  written  request  of  twenty-five  members  in  good  standing.  In  case 
of  such  a  special  meeting  the  object  shall  be  definitely  stated  and  no  other 
bnnneti  shall  bo  tnanoted. 

Article  VII 

No  rules  or  by-laws  of  this  Section  shall  be  inconsistent  with  the  Consti- 
tution and  By-laws  of  the  American  Water  Works  Association. 

Abticlx  VIII 

The  Conttitution  and  By-laws  may  be  amended  by  a  two-thirds  vote  of 
those  present  and  entitled  to  vote  at  any  retriilar  meeting  of  the  Section  pro- 
vided twenty-four  hours'  notice  shall  have  been  given  in  convention  by  not 
less  than  five  members  in  good  standing.  Such  amendments  shall  be  in  effect 
after  approval  by  the  Executive  Committee  of  the  American  Water  Wozlcs 
AHociati<». 

The  application  of  the  members  of  the  Central  States  Water  Works 
ABsociation  to  form  a  section  of  the  American  Water  Works  Associ- 
ation was  approved  by  the  Exeeutire  Committee  of  the  American 
Water  Works  Aesociation  and  the  ooDotitution  pfroposed  for  the 
govenunent  of  the  aection  was  ajppioved. 

CHEBiilCAL  AND  BAGTERIOLOQICAL  SECTION 

First  Session 

Tkunday  Monung,  May  IS,  1B16 

Hie  fint  seflflion  of  the  Chemical  and  Bacteriological  Section  was 

held  at  9.30  a.m.,  Thursday,  May  13,  1915,  at  the  Hotel  Gibeon, 
Cincinnati,  Oliio,  Mr.  W.  F.  Monfort,  presiding.  There  were  about 
fifty  members  present. 

Chaikman  Monfort:  The  meeiiiig  will  come  to  order.  We  will 
listen  to  the  minutes  of  the  last  meeting. 

SiCRiTABT  Kunub:  The  meeting  of  the  Chemicai  and  Baoterio- 
lofloal  Section  was  held  at  the  Bellevue-Stratford  at  the  last  iossion 
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of  the  American  Water  Works  Association  Convention  held  at 
Philsdelphia,  May  14.  KrRiimc^  of  the  previous  meetinfj  nt  Minne- 
apolis was  read.  The  Secretary  stated  the  work  done  dunutr  the 
year,  followed  by  statements  from  Profeasors  Bartow  and  Mon- 
fort  of  the  objects  of  the  Section. 

There  was  some  discussion  of  the  separate  meeting  question — 
that  is  to  say,  holding  the  separate  meeting  independent  of  the 
main  body  of  the  Aaaodataon;  also  the  by-laws  of  the  Section. 

After  that  a  motion  was  offered  by  Mr.  Bartow,  that  the  Chair- 
man or  Secretary  ask  the  Exeeutive  Committee  of  the  main  organic 
sation  to  set  aside  one  day  at  the  next  convention  for  the  holding  of 
an  independent  Seetion  Bfeeting.  Hus  motion  was  passed. 

The  question  of  by-laws  for  the  Section  was  discussed  but  no 
definite  action  was  taken. 

A  motion  was  carried  for  the  election  of  a  committee  to  act  a.s  the 
Executive  Committee  of  the  Section  for  the  ensuing  year,  also  to 
prepare  by-laws  for  the  Section. 

The  following  named  were  nominated  and  elected  as  such  com- 
mittee, viz:  Wilson  F.  Monfort,  Francis  D.  West,  M.  B.  Litch, 
S.  T.  Powell  and  John  A.  Kienle. 

The  election  of  officers  of  the  Chemical  and  Bacteriological  Section 
resulted  as  follows: 

President:  Mr.  M.  B.  Litch,  Superintendent  and  Chemist  Fil- 
tration Plant}  Steelton,  Pa.;  Secretary:  Mr.  John  A.  Kienle,  25 
Madison  Avenue,  New  York  City;  Executive  Committee:  Mr. 
Fkiul  Hansen,  Engineer  State  Water  Surv^,  Urbana,  IlL;  Dr.  Wade 
H.  EVost,  U.  S.  Public  Health  Service,  Cmdnnati,  O.;  Mr.  Charles 
P.  Hoover,  Chemist  Filtration  Plant,  Columbus,  Ohio. 

DISCUSSION 

MAINTENANCE  OF  THE  WATER  SUPPLY  DISTRIBUTION 
SYSTEM  OF  NEW  YORK  CITY^ 

Mb.  Fkbd  B.  Nslsqn:  The  scope  of  the  subject  which  Mr. 
Brush  has  covered  necessarily  forbids  his  taking  up  in  detail  any  one 
of  the  small  divisions  of  the  many  that  make  up  the  total  mainte- 

'  A  paper  by  Mr.  Williann  VV.  Brush  read  at  the  meeting  of  the  New  York 
Section  of  the  Americftii  Water  Works  AaM>oiati<m,  December  3,  1914,  and 
publiflhad  in  Vol.  2,  No.  1  of  tlie  Jouknal  of  the  AasodAtioii  et  p.  206,.  etc.* 
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nance  work  of  the  New  York  Water  Department.  It  may  therefore 
be  that  a  few  features  of  the  underpromul  waste  detection  work 
bearing  directly  upon  the  subject  of  maintenance  may  be  of  interest, 
principal  reference  being  given  to  the  Boroughs  of  Manhattan  mu]  tlie 
Bronx,  which  consume  roughly  two-thirds  of  the  500,000,000  gallons 
per  diiy  supplied  to  the  greater  city,  also  the  development  and  con- 
tinuance of  a  large  leakage  is  especially  favored  in  these  two  Bor- 
ough by  «alHnir£Aoe  oonditioiift.  The  ongpnal  rock  siufiMse  in 
Manhattan  and  the  Bronx  has  been  Uasted  out  for  Btraet  gnufing, 
baaementB  of  buUdingp,  aub-ivay  eoostruetion,  etc.,  and  much  of  the 
excavated  loose  rock  need  as  fill  in  bringpng  low  axeas  up  to  grade. 
Many  of  the  sewen  are  in  rock  excavation  and  street  mains  and 
service  pipes  are  frequently  laid  in  the  sewer  trenches. 

The  saving  in  the  two  Boroughs  has  in  Uie  past  four  years  totalled 
33,000,000  gallons  per  day,  which  includes  some  217  inctividual  leaks, 
the  size  of  which  mn{;e  in  gallons  per  dny  as  follows: 

Ten  leaks  were  from  600,000  to  4,000,000 g.p.d.  and averagpd  1.4 
million  gallons  per  day. 

Forty-six  or  21  per  cent  were  from  100,000  to  500,000  g.p.d.  averag- 
ing 200,000  g.p.d.  and  161  or  75  per  cent  were  below  100,000  g.p.d. 
and  averaged  60,000  gallons. 

As  to  the  nature  of  the  leaks  they  may  be  dassified  as  follows: 


per  e*ni 

Service  leaks   84  39.0 

Blown  or  leaking  joints  in  maiiu   66  30.0 

Abandoned  servieee   28  13.0 

Broken  main p  .....15  6.9 

Valves  and  hydraut:^  Icukiug  underground   13  6.0 

River  crossings   5  2.3 

Open  blow  offs   8  1.4 

Sand  Holee  (ao  eelled)  '.   8  1.4 


217  lOD.O 

The  value  and  urgency  of  waste  detection  work  are  kigely  subject 
to  conditions  of  supply.  During  the  threatened  water  shortage  of 
1911,  waste  detection  work  was  considered  of  great  value  irrespeetlTe 
of  the  service,  i.e.,  whether  pumped  or  gravity.  Later,  with  the  danger 
of  water  shortage  eliminated  and  the  ample  Catskill  supply  near  at 
hand,  the  value  of  waste  detection  work  in  the  k>w  or  gravity  service 
was  considered  of  lesser  value  and  underground  waste  detection  work 
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was  confined  principally  to  the  pumped  services  where  the  cost  of 
pumping  arid  ihc  capacity  of  th*^  stations  wore  involved.  During 
1911  the  six'cial  plunibing  inspection  and  repairs  resulted  in  a 
saving  of  aboui  12  per  cent  of  the  total  coiisuinption  within  a  very 
few  months  as  determined  by  pitometer  gaugings  of  the  total  con- 
sumption made  before  and  after  the  inspection  in  17  districts  cover- 
ing the  greater  portion  of  Manhattan  Island.  On  the  other  hand 
with  underground  leaks  it  is  impossible  to  secure  any  great  saving 
without  extensive  investigations,  requiring  oouaiderable  time.  A 
saving,  however,  due  to  repairing  underground  leaks  may  be 
coosideied  of  far  greater  pennanenoe.  It  has  been  found  that  the 
leakage  stopped  by  spedal  plumbing  inspection  and  repair  wiU 
again  develop  in  from  two  to  four  yeaie,  wliile  it  may  readily  be 
assumed  that  underground  repairs  to  service  pipes,  blown  Joints, 
abandoned  services,  broken  mains,  etc.,  would  leave  the  sjnstem  as 
gpod  or  better  at  those  points  than  the  original  constniction  and  that 
the  saving  of  water  secured  is  practically  permanent.  It  has  also 
been  found  that  in  Manhattan  and  Bronx  a  large  proportion  of  the 
leaks  find  a  channel  through  the  loose  rock  and  soil  to  sewers  or 
Otiier  outlets  and  may  continue  indefinitely  without  being  found. 

During  1913,  Hti  underground  leaks  were  located  and  repaired, 
totalling  5,390,000  g.p.d.  Xonc  of  these  leaks  was  apparent  from 
surface  indications,  and  assuming  that  on  the  average  they  would 
have  oontinued  for  two  years  only,  before  being  found  and  repaired 
throuj^  complaints,  damages,  etc.,  the  total  cost  of  the  wofk  was 
13.56  per  million  gallons.  During  1914,  64  leaks  were  located  and 
repaired,  totalling  ll,000,000g.p.d.  of  whichone-half  or  5,500,000g.p.d. 
was  included  in  two  large  leaks.  Estimating  the  cost  by  the  same 
method  as  above  considering  only  the  5,500,000  gallons,  comprising 
62  of  the  64  leaks,  the  cost  would  be  $3.24  per  million  gallons.  On 
the  assumption  that  these  leaks  would  otherwise  have  continued 
for  10  years  the  cost  would  of  course  be  reduced  in  inverse  proportion 
to  about  70  cents  per  million  gallons. 

This  underground  waste  detection  work  is  entirely  aside  from  the 
regular  rej)air  work  iis  carried  on  by  the  repair  gangs,  which  work  is 
concerned  principally  with  leaks  whicli  have  already  made  them- 
selves manifest  or  are  causing  complaints.  The  force  mentioned 
by  Mr.  Brush  employed  in  the  search  for  leaks  which  are  not  ap- 
petent  from  surface  indications  or  from  comphunts  received  is 
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oaployed  very  largely  on  determinatioii  of  hydraulic  gradients 

and  pressure  studies  in  connection  with  new  mains  and  reinforce- 
nif  nt  of  the  system,  mejusuromont  of  flow  in  trunk  rnaina  measure- 
ments of  con.umption  in  lur^c  (jtionB  of  the  distribution  system, 
etc.  The  time  which  this  force  s])ends  at  present  on  underground 
waste  detection  proper  would  be  equal  to  about  one-third  time. 
Systematic  searches  for  leaks  are  carried  on  in  areas  where  con- 
sumption is  found  to  be  high  and  are  usually  taken  up  by  means  of 
pitometer  gaugmgs  showing  ratio  of  TniniTnnm  ni|^t  rate  to  the  total 
consomption  followed  by  the  usual  subdivision  of  the  distrlet  to 
localise  waste;  these  results  bemg  followed  up  by  aquaphone  sound- 
ings, inspection  of  sewers,  service  pipes,  etc..  for  &ial  loeation. 
Leak  locating  is  otherwise  called  lor  in  emeiigencies  where  the 
damage  is  such  as  to  require  prompt  location  of  the  break  and  also 
investigations  are  started  due  to  indications  obtained  in  connection 
with  other  work.  In  nearly  all  cases  it  has  been  found  that  by  the 
methods  employed  with  a  generous  admixture  of  study  and  detec- 
tive work  by  the  engineer  in  charge  leaks  can  be  uneovered  and 
repaired  on  an  average  with  but  ono  or  two  street  openings.  Thus 
in  1914  the  64  leaks  previously  mentioned  required  80  street  open- 
ings, an  average  of  1}  openings  for  each  leak.  During  the  severe 
weather  coiuiiiioiis  in  January  anti  l  ebruarj^  of  that  year  one  gang 
of  laborers  was  given  aquaphones  and  allowed  to  cover  an  area  in 
wfaidi  it  was  desirable  to  reduce  leakage,  "nie  competition  between 
the  men  resulted  in  a  conaideiable  list  of  "noisy"  hydrants,  gate 
valves,  etc.,  whidi  were  individually  followed  up  in  more  favor- 
able weathw  with  a  careful  investigation  by  the  aasiBtant  engineer 
in  charge  of  the  gang,  with  a  view  of  uncovering  the  leaks  with  tiie 
least  possible  number  of  street  opening,  and  as  a  result  22  leaks 
totalling  1,400,000  g.p.d.  were  located  and  repaired  with  but  27 
street  openings.  In  general,  considering  the  cost  of  the  work,  it  is 
not  thought  to  be  profitable  in  New  York  City  to  search  for  leaks 
smaller  than  from  25.000  to  30,000  g.p.d.  unless  there  is  some 
definite  indication  of  their  location,  or  damages  arc  l>eing  caused 
thereby.  The  latter  reason  has  often  called  for  long  drawn  out  and 
discouraging  work,  but  in  general  with  gratif>ing  final  results;  as 
an  instance,  it  recently  became  necessary  to  locate  a  leak  amount- 
ing to  only  100  to  200  g.p,d.  By  house  to  house  aquaphone  tests 
of  plumbing  the  leak  was  found  in  the  basement  of  a  dwelling  on  an 
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adjacent  street,  one  street  opening  having  btjeii  made  in  the  course 
of  the  search,  to  disconnect  and  make  a  positive  test  of  the  service 
pipe  of  the  house  which  the  water  mm  entering. 

On  various  occasions  special  methods  have  been  used  where  oon* 
ditions  have  suggested  them.  The  ratio  of  pressure  loss  between  two 
points  when  supplying  the  leak  between  them  from  alternate  di- 
rections may  sometimes  be  used.  In  one  instance  the  leak  from  a 
small  main  on  a  down  grade  was  located  by  means  of  a  shut-out 
with  a  sensitive  gaug^  connected  at  the  foot  of  the  hill,  the  pressure 
dropping  steadily  mitil  the  gradient  or  water  level  at  the  leak  was 
reached.  The  pressure  then  remaining  constant  indicated  the 
elevation  of  the  point  of  leakage  on  the  main  above  the  gauge  eleva- 
tion, and  the  Ipak  was  uncovered  with  one  street  opening  at  the 
point  deternuncd.  Hydraulic  gradients  may  l)c  used  to  advantage 
when  the  leakap;e  is  large  in  comparison  to  the  capacity  of  the  nmiii. 

A  combiiiaiion  of  gradient  and  aquaphone  methodn  was  recently 
used  in  locating  a  break  in  about  3000  to  4000  feet  of  12-inch 
sub-marine  main.  Valves  were  so  chMed  as  to  supply  the  leak  from 
one  direction  through  a  long  line  of  12-inch  on  the  main  land. 
Levels  were  run  and  the  distance  measured  between  two  hydrants 
on  this  line,  and  simultaneous  pressures  taken  on  the  hydrants  with 
accurate  gaug^.  The  slope  of  the  hydraulic  gradient  in  feet  per 
thousand  feet  was  thus  obtained.  Levels  and  simultaneous  {)ressures 
were  then  taken  on  hydrants  at  either  end  of  the  broken  submerged 
main.  Assuming  of  course  that  the  gradient  would  be  level  from 
the  (lead  end  back  to  the  pohit  of  the  break,  the  difference  in  gradient 
elevation  at  the  two  hydrants  di\ided  by  the  gradient  slope  deter- 
mined on  the  main  land  gave  the  approximate  distance  of  the  break 
froui  the  hydrant  on  the  supply  end.  This  ni>i"  t'ximatc  location 
was  follov. up  by  aquaphone  tests,  mtide  from  tiie  how  of  a  launch. 
The  lauiii'li  cruising  as  nearly  as  possible  along  the  location  of  the 
main  was  stopped  at  various  points  where  the  aquaphone  was  used 
on  an  oar  with  the  blade  inoxnersed  in  tiie  water.  Hie  leak  sound 
wB£  distinctly  picked  up  and  the  location  of  greatest  intensity  of 
sound  selected  and  fixed  by  means  of  stadia  rod  on  the  boat  and  a 
transit  on  land  to  be  about  600  feet  out.  The  diver  in  repairing 
the  leak  was  instructed  accordingly,  and  found  the  break  within 
about  100  feet  of  the  distance  calculated. 
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DISCUSSION 

THE  YONKERS  WATER  SUPPLY  AND  ITS  FUTURE 

DEVELOPMENT^ 

Mb.  Edwabd  Wbgman:  Mr.  Fulton  has  pointed  out  the  diffi- 
culties which  Yonkers  encounters  in  trying  to  increase  ite  ivater 
supply*  The  sources  which  would  be  suitable  for  this  purpose  have 
been  acquired  by  the  City  of  New  York,  and  Yonkers  is,  therefore, 
obhged  either  to  buy  the  additional  quantity  of  water  it  requires 
from  New  York  at  a  high  price,  or  to  go  to  a  considerable  distance 
for  a  new  supply.  Under  these  circumstances  there  was  nothing 
left  for  Yonkers  to  do  but  to  develop  its  present  sources  of  water 
supply  to  their  utmost  limit,  and  to  trust  that,  in  the  course  of  time, 
a  Metropolitan  Water  Board,  similar  to  the  one  of  Boston,  Mass., 
will  be  created  to  take  charge  of  the  water  supply  of  New  York  and 
of  the  near-by  towns  and  cities. 

The  manner  in  which  Yonkers  intends  to  inereMe  its  present 
supply  has  been  described  fully  by  Mr.  Fulton,  and  leaves  little 
room  for  discussion.  The  only  feature  of  the  proposed  work  which 
involves  difficult  construction  is  the  proposed  earthen  dam,  which 
is  to  raise  the  high  water  level  of  the  Grassy  Sprain  Reservoir  forty 
feet.  This  dam  is  to  be  built  about  350  feet  dou^-stream  from  the 
present  dike,  and  will  have  a  length  of  about  1070  feet,  and  a  width 
on  top  of  24  feet. 

The  dam  will  have  a  hei<jht  of  about  90  feet  above  the  surface, 
wlii*  h  will  place  it  among  the  high  earthen  dams  of  America.  Most 
engmeers  will  agree  tiiat  it  is  more  difficult  to  construct  a  high  dam 
of  earth  than  of  masonry.  With  the  latter  material,  a  leak  through 
the  dam  eauses  usually  only  a  loss  of  water;  while  with  the  former 
material,  a  leak  may  lead  to  the  failure  of  the  dam.  In  order  to  pre- 
vent undermining,  an  earthen  dam  should  be  provided  with  a  masonry 
or  puddle  core-wall,  which  should  be  carried  down  to  an  impervious 
stratum. 

At  the  site  selected  for  the  Yonkers  dam,  rock  lies  at  a  distance 
of  about  90  feet  below  the  brook,  and  as  the  rock  valley  is  wkie, 
there  is  a  laiige  quantity  of  material  overlying  the  rock.  This 

'  A  paper  by  Mr.  D,  F.  Fulton,  read  at  the  mooting  of  the  New  York  Sec- 
tion of  the  Anericaii  Water  Works  AsBociatioa,  December  3, 1014,  and  printed 
in  Vol.  2,  No.  1,  of  the  Journal  of  (be  Aseoeiation  at  p.  1,  eto. 
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material  is  sand  of  varyinc;  degrees  of  eoarseneSB,  and  muoh  of  it  is 
so  coarse  tliat  water  Hows  freely  through  it. 

It  would  be  very  expensive  to  (hg  a  foundation  trench  to  rock 
for  a  core-wall  through  such  material.  Mr.  Fulion  stat-es  that  it 
has  been  suggested  to  obtain  a  cut-off  for  the  dam  "either  by  driving 
sted  sheet  pilmg  to  rock,  or,  in  the  deeper  part  of  the  valley,  by 
sinking  a  connected  series  of  caissons  and  filling  them  with  grout 
or  concrete."  If  the  material  overlying  the  rock  were  muform, 
that  might  possibly  be  done.  But  the  speaker  is  told  that  this 
material  is  a  glacial  drift,  containing  more  or  less  boulders.  It 
is  very  doubtful  whether  steel  sheet  piles  could  be  driven  90  feet 
deep  through  such  material,  so  as  to  make  a  practically  water-tight 
cut-off.  If  caissons  were  sunk,  this  work  would  not  only  be  very 
expensive,  but  would  involve  much  difficulty  in  getting  the  caissons 
down  vertically  to  rock,  so  as  to  make  a  tight  cut-off.  Quicksand 
or  a  sliding  of  the  sand,  would  deflect  a  caisson  from  the  desired 
position.  At  the  Hauser  Lake  Dam,  caissons  for  a  coffer-dam  were 
sunk  to  a  depth  of  70  feet,  Init  that  was  through  water.  It  would 
evidently  be  more  difficult  to  sink  a  caisson  through  sand,  quick- 
sand and  boulders  to  a  depth  of  90  feet. 

In  drawing  attention  to  the  difficulties  that  will  doubtless  be 
encountered  in  constructing  the  proposed  dam  across  the  Gras^ 
Sprain,  at  the  site  selected,  the  speaker  does  not  wish  to  imply  that 
this  work  is  impossible,  but  it  will  be  very  expensive  and  if  it  is  not 
done  properly,  may  lead  to  the  failure  of  the  dam.  The  present 
Grassy  Sprain  Reservoir  has  been  formed  by  an  earths  dam  con- 
structed on  similar  ground  as  that  at  the  site  of  the  proposed  dam; 
but  it  stores  only  about  50  feet  of  water,  and  when  the  depth  of 
water  at  the  dam  is  raised  to  nearly  90  feet,  undermining  of  the  dam 
may  occur,  which  would  not  take  place  with  the  lower  head. 

Many  failures  of  earthen  dam.s  have  occurred,  even  when  these 
works  were  built  by  good  eiigin(H>is.  The  terrible  disaster  caused 
by  the  rupture  of  the  Johnstown  Datn  in  Pennsylvania  is  the  worst 
case  of  this  kind  that  has  occurred  m  America.  This  dam  was  70 
feet  high.  It  was  ruptured  by  water  flowing  over  its  top,  after  an 
unusually  heavy  rainfall.  In  England  one  of  the  mioet  notable  fail- 
ures of  an  earthen  dam  is  that  of  the  Dale  Dyke  Dam,  which  was 
constructed  for  the  Sheffield  Water  Works.  This  structure  was  95 
feet  high  by  1254  feet  long.  It  was  12  feet  wide  on  top  and  about 
500  feet  wide  at  the  bottom.  Both  slopes  were  made  2|  to  1.  In 
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the  investigations  that  took  place,  after  the  rupture  of  the  dam,  the 
greatest  engmeers  of  England  testified  as  experts,  but  their  opinions 
as  regards  what  started  the  failure,  -varied  very  much,  and  this 
question  was  never  finally  settled. 

DISCUSSION 

A  SPECIAL  WATER  STANDARD^ 

Mb.  Jobbpr  Race:  The  ehief  interest  to  the  speaker  in  this  paper 
lies  in  the  standards  adopted  for  the  Tnaximum  limits  of  impurity  to  be 

permitted  in  water  supplied  by  common  carriers  engaged  in  interstate 
commerce.  This  standard  is  divided  into  two  clauses,  first — bacteria 
capable  of  development  on  ag:ar  at  blood  heat  and  secondly — a  B,  Coli 
limit.  Wliilst  the  latter  will  probably  meet  with  general  approval 
undoubtedly  the  former  will  be  the  object  of  severe  criticism  both  on 
account  of  the  general  method  and  the  numerical  limit.  It  is  very 
much  to  be  regretted  that  the  Commission  has  repeated  the  mistake 
of  the  Water  Coiuimttee  of  the  American  PubUc  Uealth  Association 
in  adopting  the  agar  count  at  37**C,  as  many  bacteriologists  are  now 
oonvinced  of  its  general  weakness.  Without  going  into  the  ''pros" 
and  "eons"  it  is  sufficient  to  say  that  the  bacteria  counted  by  this 
method  in  many  cases  are  derived  from  sources  that  have  no  con- 
nection with  matter  that  may  be  infective.  Whilst  the  speaker 
has  not  had  occasion  to  examine  many  samplee  of  the  water  supplies 
of  carriers  the  general  esqperience  with  waters  of  this  class  has  been 
that  the  bacterial  count  on  agar  is  too  largely  influenced  by  bacterial 
multiplication  during  transportation  to  have  any  real  value.  A 
low  count  is  of  course  generally  indicative  of  satir»factor>'  conditions, 
but  a  high  count,  on  the  other  hand,  should  not  "per  sc"  condemn 
the  sample.  Those  who  have  had  experience  in  the  examination 
of  such  waters  can  usually  distinguish  between  plates  showing  a 
large  count  due  to  original  contamination  and  excessive  counts  due 
to  bacterial  development  but  it  is  practically  luiposiiibie  to  express 
this  difference  numerically  or  to  standardise  it. 

The  only  advantage  of  this  standard,  in  the  opinion  of  the  speaker, 
is  that  it  practically  compels  the  provision  of  fretk  water  althoui^ 
tins  is  evidently  not  the  intention  of  the  Commission  for  they  state 

*  A  paper  by  Mr.  Wiluon  F.  Monfort  pi^bUshed  in  the  Journal  op  the 
AKSBiCAir  Watsr  Wowks  Absociationi  Vol.  2,  No.  1,  at  pp.  OB,  etc. 
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that  very  liberal  limits  were  allowed  so  as  to  disooimt  multiplication 

of  the  bacteria. 

As  a  rapid  method  for  the  enumeration  of  organisms  of  faecal 
origin  I  have  for  some  years  employed  neutral  red  bile  salt  agar 
(rebipelagar)  in  150  mm.  plates  with  10  ce.  of  sample.  Such  plates 
are  examined  after  20  to  24  hours  incubation  and  the  number  and 
size  of  the  red  colonies  noted.  Small  colonies  are  due  to  attenuated 
organisms  and  such  oolonies  may  be  found  on  the  plate  althoug^i  the 
laetoee  bile  tubes  remain  negative. 

The  results  obtained  by  this  method  vary  in  the  same  <firection 
as  the  oonfinnatoiy  laetose  bile  tube  method  adopted  by  the  Com- 
nusriony  but,  as  they  also  include  some  attenuated  orgsnisms,  the 
numerical  results  are  higher. 

The  differentiation  of  attenuated  and  virile  organisms  is  an 
advantage  rather  than  otherwise  as  it  a3brds  valuable  evidence  of 
the  past  history  of  the  supply  in  addition  to  its  present  condition. 

Tho  speaker  also  likes  to  see  Rebipelagar  used  as  an  alternative 
to  Utmus  lactose  agar  and  Endo's  medium  in  the  confirmation  of  B. 
Coli  on  account  of  the  facility  of  preparation  and  technique.  In 
laboratories  where  large  numbers  of  water  samples  are  (examined 
daily  it  is  of  considerable  advantage  to  faciUtate  media  preparation 
and  examination  technique  as  far  as  possible  when  consistent  with 
accuracy. 

The  general  principles  involved  in  the  confirmatory  methods  for 
B.  Coli  as  suggested  by  the  Commission,  are  excellent  and  should 
be  adopted  for  all  water  supplies. 

DISCUSSION 

THE  ACQUISITION  OF  PKIVATE  WATER  PLANTS  BY 

MUNICIFALITIESi 

Mr.  Edw-ird  Wegman:  Mr,  Wagner  has  made  a  careful  study  of 
the  subject  of  valuations  of  the  plants  of  private  water  companies. 
While  he  has  no  new  theories  to  advance,  he  reviews  in  his  paper 
the  whole  subject  of  valuations.  The  tables,  giving  important 
court  decisions  about  water  works  valuations,  and  the  bibliography 
appended  to  the  papor  will  be  very  useful  to  engineers  and  water 
works  superintendents,  who  are  called  upon  to  make  estimates  of 
the  value  of  the  plants  of  private  water  companies. 

'  A  paper  by  Mr.  B.  M .  Wagner,  printed  in  Vol.  2,  No.  1,  Journal  op  thb 
AiCBBiCAN  Watrr  Wobxb  Acwociatiok  at  pp.  25,  etc. 
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DISCUSSION 

DRY  FEED  OF  CHEMICALS  IN  WATER  PURIFICATION' 

Mb.  Wilson  F.  Monvobt:  Ibe  organism  nferred  to  in  tlds  paper 
(page  20^5)  is  one  on  the  bolder  line  between  aJgse  and  bacteria. 
It  is  tile  Ckhmifdothrw  odmeea  of  Migula,  called  LeptoOuriz  by  Kuti- 
ing  and  SirepMhnx  by  Cohn.  Among  the  synonsrms  mentioned 
by  Wolle  are  Lyngbya  (Thiir.),  Conferva  (Dill.),  OscUlatoria  (Grev.). 
The  branched  fonn  is  represented  by  Dillwyn,  and  Wolle  figures  it 
thus  in  one  plate,  with  the  remark  "so  are  most  of  our  specimens." 
Chester  (Man.  of  Det.  Bacteriology)  prefers  Cladoihrix  ochraeea, 
foilowirp;  Winogradsky. 

The  organism  is  easily  grown  in  a  5  to  10  per  cent  solution  of 
ferrous  sulphate;  within  a  few  days  the  growth  on  a  submerged 
sUde  shows  eharactcristic  development  with  false  branching.  It 
stains  with  auiluie  gentian  violet,  which  renders  easy  observation 
of  false  branching,  conidia,  and  the  formation  of  the  gelatinous 
sheatli  on  older  specimens. 

As  observed  first  the  iron  tank  in  which  it  occurred  was  tufted 
over  with  a  growth  up  to  three  inches  long,  which  was  broken  off 
by  the  dash  of  the  inflowing  solution. 

Some  experimento  to  ascertain  the  source  of  the  infection  indicate 
that  the  organism  develops  in  sterile  distaUed  water  in  which  is 
dissolved  ferrous  sulphate  as  it  arrives  in  cars  lined  with  building 
paper.  Whether  it  was  originally  derived  from  water  used  in  pre- 
paring the  sulphate  of  iron,  or  from  the  building  paper  was  not 
determined. 

The  most  remarkable  fact  about  this  species  is  its  abihty  to  grow 
in  a  solution  of  ferrous  sulphate,  and  in  an\^  concentration  up  to 
saturation.  The  stoppage  of  pipes  by  this  giowtii  lias  been  ob- 
«irved  in  several  punticatloji  plants.  The  remedy  lies  in  reciuciug 
to  a  minimum  the  length  of  pipes  conveying  such  a  solution,  and  the 
avoidance  of  orifices  for  regulating  the  volume  of  solution  appHed. 
Dry  feeding  offeis  the  best  way  out  of  the  difficulty. 

Mb.  J.  W.  Eluib:  We  have  found  organisms  of  the  type  of  which 
Mr.  Monfort  speaks  at  the  Cincinnati  Filter  Plant.  Althou^  we 

*  A  paper  by  Mr.  Wilson  F.  Monfort  publiabed  in  Vol.  2,  No.  1,  of  tht  Jotnt- 
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have  been  unable  to  find  the  branched  forms,  the  organisms  that 
we  did  observe  certainly  belonged  to  the  class  which  include  Lepto- 
thrix  and  Crenothrix. 

The  organisms  observed  by  us  were  found  in  the  sulphates  of  iron 
solution  tanks  in  the  sludge  attached  to  the  sides  of  the  tank.  This 
sludge  or  deposit  is  of  the  same  character  as  that  found  in  our  iron 
sulphate  solution  pipe  lines.  We  have  always  had  more  or  less 
trouble  from  the  partial  stoppage  of  these  pipe  Bnes  by  thJs  deposit. 
Until  Mr.  Monfoit  called  attention  to  these  organisms,  which  wSi 
grow  in  a  sulphate  of  iron  solution,  the  speaker  had  always  at- 
tributed the  (Ufficulty  iHimarOy  to  the  fenie  hydroxide  produced 
by  the  oxidation  of  the  fenous  iron  by  the  oiQrgen  dissolved  in  the 
water  used  in  preparing  the  solution.  Our  chemical  solution  pipe 
lines  are  "veiy  long,  and  contain  a  good  many  elbows.  The  first 
pipe  lines  used  were  of  cast  iron  and  3J  inches  in  diameter.  On 
account  of  the  low  head  available  for  forcing  the  solution  through 
these  lines,  even  slight  r>bs1  ructions  would  cut  down  materially  the 
rate  of  flow.  A  new  pipe  line  5  inches  in  diameter  was  installed, 
but  the  trouble  still  continues,  although  the  stoppages  are  less 
frequent. 

Mr.  Monfort's  discovery  offers  a  possible  explanation  of  these 
stoppages  which  would  never  have  occurred  to  the  speaker.  We 
have  found  that  stoppages  were  more  frequent  during  the  wint» 
months  or  when  the  water  was  at  a  low  temperature.  During  the 
hot  months,  little  trouble  has  been  experienced.  We  have  found 
that  flushing  these  pipe  lines  under  pressure  with  cold  water  is  often 
inefifective.  Driving  steam  and  hot  water  throui^  the  pipes  seem 
to  clear  them  more  effectivdy  than  does  cold  water. 

Our  laboratory  observations  of  the  growih  and  appearance  of 
these  organisms  confirm  those  of  Mr.  Monfort,  excepting  those 
relating  to  the  branched  forms.  All  filter  plant  operators  using 
sulphate  of  iron  solutions  would  do  well  to  investigate  their  pipe 
lines  and  tanks  in  order  to  leam  whether  like  conditions  prevail 
in  their  own  plants. 
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EXAMINATION  OF  DRINKING  WATER  ON  RAILWAY 

TRAINS 

Mb.  FtaBDEBiCK  H.  Stovbb:  Will  Dr.  Bartow  please  state  if  these 
new  standards  apply  to  steamers  on  inland  laJces  and  rivers,  and 
whether  they  would  apply  to  excursion  steamers  between  local 
points?  Many  of  these  steamers  take  their  supply  from  the  neaiiest 

sources,  very  oft«n  from  the  stream  on  which  they  run.  Can  any- 
thing be  done  to  standardize  the  water  supply  on  them? 

Dr.  Edward  Bartow:  Any  int<'rst;itr-  rnrrirr,  whpthor  by  rail  or  by 
water,  woulci  be  controlied  by  these  standards,  they  are  boing  used 
for  steamers  on  the  Great  Lakes,  and  probably  on  river  steamers  too. 

Mk.  Frederick  H.  SToviiii;  i  rom  ouc  part  of  a  state  to  another? 

Db.  Edwabd  Babtow:  Yes.  Would  not  want  to  give  that  as 
authentic. 

*  A  paper  by  Prof.  Edward  Barlow,  published  in  the  Journal  OF  TBS 
Amsbican  Water  Works  Association,  Vol.  2,  No.  1,  at  pp.  74,  etc. 
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STUDIES  OF  ARTESIAN  WATERS  IN  CHICAGO  AND 
SURROUNDING  TERRITORY 


By  Casl  B.  Andbbson  and  F.  W.  DeWolp 
introduction 

The  l  ipid  (Ipcreasc  in  the  artesian  water  supply  of  Chicago  and 
the  .surrounding  region  was  ])rought  to  the  attention  of  the  State 
Geoloairal  Survey  in  1912,  and  arrangements  were  made  to  cooper- 
ate with  the  State  Water  Survey  in  a  careful  investigation.  The 
field  and  laboratory  work  is  now  finished  and  a  preliminary  state- 
ment of  some  of  the  striking  features  is  presented  to  the  lUinois 
section.  The  foUowiog  items  relating  to  the  Chicago  area  are  con- 
sidered briefly:  underground  water  supply;  water-bearing  forma- 
tions; artesian  conditions;  lowering  of  water  table,  and  chemical 
quality,  of  waters.  Plate  I  illustrates  the  area  concerned,  and  shows 
the  variation  in  water  table  by  means  of  10-foot  contours. 

xtmmoMovm  watbb  supply 

Northeastern  Illinois  has  an  underground  water  supply  of  great 
value  to  cities  and  small  towns,  and  to  industrial  demands,  in  view 
of  the  fact  that  the  streams  are  small  and  their  waters  are  of  poor 
quality. 

Underground  water  is  obtained  from  three  kinds  of  wells:  shallow 
wells  ill  the  surface  formations,  sliallow  rock  wells,  and  deep  rock 
wells  which  are  artesian  in  character. 

The  first  two  groups  are  large  producers  of  water  only  in  isolated 
cases  where  the  sand  and  gravel  are  very  thick,  and  the  rock  is 
shallow  and  very  porous.  The  deep  wells,  however,  are  generally 
available  as  a  source  of  water.  Many  large  industries  in  Chicago, 
which  require  large  amounts  of  water  at  a  low  cost,  have  drawn 
heavily  on  these  underground  water  resources. 
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WATER-BBABINO  FORAIATlONtt 

Surface  dtpo&Ua.  The  surface  water-bearing  beds  Include  uncon- 
floUdated  sand,  clay  and  gravel  deposited  directly  or  indirectly  by 
tbe  glaciers,  and  also  the  sand  deposited  in  a  larger  lake,  which 
preceded  Lake  Michigan.  The  constituent  materials  vary  greatly 
lx>th  in  size  and  character.  The  thickness  around  Chicago  ranges 
from  a  very  thin  coating  to  over  100  feet. 

Wherever  the  surface  materials  are  as  tliick  a,s  100  or  more  feet, 
plenty  of  water  can  generally  be  obtained  for  domestic  purposes,  for 
small  factories,  or  even  for  municipalities. 

The  only  hard  rock  that  outcrops  at  the  surface  is  the  Niagara 
limestone  or  "bed  rock/'  which  can  be  seen  in  many  quarries  in 
the  vicinity  of  Chicago.  The  thickneas  varies  between  150  and 
300  feet,  averaging  about  250  feet.  LocaUy,  the  Niagara  contains 
oonsidmble  water,  due  to  the  presence  of  fissures  and  to  a  thick 
layer  of  porous  drift  which  receives  the  rainfall.  Such  a  belt  extends 
north  and  south  through  Hinsdale,  Illinois,  and  finally  swings  east- 
ward and  passes  throu^^li  Chicago  Heights.  Both  of  these  cities 
obtain  large  amounts  of  good  water  from  shallow  rock  wells. 

Deep  water  supplies.  The  deeper  formations  trnderh-ing  North- 
eastern THinois  are  shown  in  Plate  II.  The  Niagara  is  from  200  to 
300  feet  in  thickness  and  is  underlain  by  the  fine-grained  Maquoketa 
shale  which  is  practically  impervious  to  water.  Other  beds  call  for 
special  mention: 

Galena-TrerUon  limestone.  The  Galena-Trenton  is  a  light  gray, 
fine-grained  dolomite  or  I'jiiestone  which  contains  considerable  mag- 
nesium carbonate.  Fragments  of  chert  nodules  and  a  small  amount 
of  rounded  quarts  grains  have  also  been  found  in  the  well  diillingB. 
The  thickness  varies  from  300  to  450  feet.  The  first  flow  of  water 
obtained  in  Chicago  was  from  the  GalensrTrenton  limestone  at  a 
depth  of  711  feet.  The  water  rose  to  80  feet  above  the  surface  or 
111  feet  above  Lake  Michigan. 

SL  Peter  sandstone.  The  St.  Peter  sandstone  formerly  furnished 
great  amounts  of  artesian  water  in  Chicago.  The  thickness  varies 
abruptly  from  20  feet  to  over  250  feet,  and  the  well  driller  may  even 
report  finding  no  sandstone  at  this  horizon.  The  St.  Peter  sand 
was  deposited  on  a  very  uneven  surface  of  the  JjOwer  Magnesian 
limestone,  which  thus  accounts  for  its  great  variation  in  tliickne.ss. 
The  St.  Peter  is  composed  of  a  remarkably  pure,  well-rounded,  sili- 
ceous sand. 
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The  drilling  of  a  large  number  of  wells  to  the  St.  Pet«r  sandstone 
resulted  iii  an  extremely  heavy  drain  on  these  underground  water 
resources.  There  were  still  flowing  weUs  from  this  bed  in  Chicago 
during  the  early  '90's,  but  at  present  it  is  impossible  to  obtain  suffi- 
cient quantify  of  water  from  this  formation  for  industrial  purposes. 

L<Mo«r  Magnuian  Umestone.  The  Lower  Magnesian  lies  next  below 
the  St.  Peter  sandstone.  It  is  considerably  fractured  at  a  certain 
horison  about  1200  feet  below  the  surface,  and  contains  water  in 
these  fissures.  The  deep  well  at  the  Western  Electric  Company's 
plant,  during  the  summer  of  1912  was  tested  at  this  horizon,  and 
3rielded  slightly  over  200  gallons  per  minute  without  the  water  level 
being  lowered  over  10  fopt. 

Potsdam  saridsUme.  Tli--  Potsdam  sandstone  generally  means  the 
first,  heavy,  sandstone  member  of  the  Potsdam  series,  sometimes 
called  the  Madison  sandstone.  It  is  found  in  Chicago  at  a  depth 
of  l.i.'iO  to  1400  feet.  The  first  100  feet  is  usually  light  brown,  and 
is  followed  by  100  feet  of  a  cream-colored  sandstone.  Below  the 
Madison  ibste  is  a  somewhat  tsandy  and  shaly  dolomitfc  limestone 
for  another  200  feet.  Underlying  this  limestone^  other  heavy  beds 
of  Ugiht  brown,  red,  buif,  or  white  sandstone,  alternate  witii  thin 
beds  of  dolomite  and  shale.  The  sand  as  a  rule  is  coarser  and  not 
as  well  rounded  as  that  of  the  St.  Peter  formayon. 

The  Potsdam  rocks  are  the  oldest  penetrated  in  the  Chicago  region 
and  are  known  to  a  depth  of  at  least  1000  feet. 

The  diief  interest  attaches  to  the  Potsdam  because  it  yields  by 
far  the  greatest  amount  of  artesian  water  used  in  the  Chicago  area. 
The  main  water-bearing  strntiim  is  the  Madison,  which  wherever 
penetr.t tod  by  a  well  of  sufiicieut  size,  yields  300  and  more  gallons 
of  water  per  minute. 

ABTE8IAN  CONDITIONS 

The  term  ''artesian  well"  is  appUed  to  one  whose  original  source 
of  water  is  at  a  considerable  distance,  whether  the  well  flows  or  not. 
This  water  has  collected  from  rainfall  in  an  area  rather  remote  from 
the  well,  and  has  traveled  under  hydrostatic  pressure  through  a 
porous  bed  until  tapped  at  a  point  lower  than  the  source. 

The  porous  formations  in  this  region  are:  the  sandstones  of  the 
Pbtsdam  series,  the  St.  Peter  sandstone,  and  to  some  extent  the 
Lower  Magnesian  limestone.  The  Potsdam  and  the  St.  Peter  are 
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the  main  water-bearing  strata.  They  rise  to  the  north  and  outcrop 
in  south-central  MHsconsin,  at  an  altitude  higher  than  that  at  Chieago. 

The  relatively  impervious  beds  lying  above  the  water-bearing 
formations  prevent  the  escape  of  the  waters  until  tapped  by  drilling. 
The  overlying  beds  need  not  be  entirely  Impervious  provided  they 
are  filled  with  water,  so  that  the  downward  pressure  of  the  water 
is  as  greiit  as  the  upward  pressure  of  the  water  contained  in  the 
lower  formations. 

LOW£RING  OF  WATER  TABLE  OF  DEEP  WEI4LS 

HhtorieaL  The  first  artesian  weQ  was  drilled  in  Chicago  in  1864 
at  the  comer  of  Chicago  and  Western  avenues,  and  yielded  a  strong 
flow  of  water  from  the  GalenarTrenton  limestone  at  a  c^tb  (tf  711 
feet.  The  water  rose  to  80  feet  above  the  surface  or  111  feet  above 
Lalce  Michigan. 

There  were  still  flowing  wells  from  the  St.  Peter  in  Chicago  during 

the  early  'QO's. 

Since  that  timo,  with  tho  increase  in  the  num}>er  of  wells  drillod, 
there  has  been  a  gradual  loss  of  hydrostatic  pressure,  even  though  the 
wells  have  heen  drilled  deeper.  At  present  all  wells  that  furnish 
large  quantities  of  water  penetrate  the  Potsdam  series.  The  water 
level  has  been  lowered  frona  80  feet  above  the  surface,  so  that  now 
it  is  220  feet  below  the  surface  when  at  rest,  or  235  feet  when  pump- 
ing, in  the  stock  yards  district,  where  a  large  number  of  wells 
operate  in  a  smaU  area. 

The  greatest  dedine  has  been  in  the  past  5  years  during  which 
time  more  large  wells  have  been  drilled  than  during  any  previous 
5-year  period. 

A  map  with  10-foot  contour  interval  has  been  prepared  for  the 
city  of  Chicago,  showing  the  artesian  water  table  as  it  was  in  October, 
1914.  The  figures  on  contours  indicate  elevations  above  sea  level. 
The  hydrostatic  pressure  rises  rapidly  after  leaving  the  stock  yards, 
and  then  more  gradually  towards  the  outer  parts  of  the  city. 

Effects  oj  pumping.  During  the  summer  of  1914,  when  the  great- 
est amount  of  water  was  being  pumped  in  the  stock  yards  district, 
the  water  level  would  fall  to  232  feet  below  the  surface.  This  would 
affect  the  area  within  a  radius  of  one-half  mile,  even  though  c^tain 
wells  would  be  idle.  The  lowest  water  level  of  235  feet  was  meas- 
ured in  a  large  well  pumping  over  1600  gallons  per  minute.  Meas- 
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urements  obtained  on  many  weUs  in  this  district  showed  that  imme- 
diately after  rrssation  of  pumping  there  would  be  a  gradual  rise  of 

about  a  foot  in  the  first  hour,  and  beyond  that  time  no  noticeable 
rise,  even  though  the  well  was  shut  down  for  a  number  of  hours. 
This  was  thr  cm  so  when  the  other  wells  in  the  stock  yards  were 
pumping  to  capacity.  Measures h  nt-^  made,  however,  on  a  Sunday 
afternoon  when  only  about  half  as  much  water  was  being  pumped 
as  on  week  days,  showed  a  water  level  of  212  feet  below  surface, 
and  indicated  a  rise  of  20  feet. 

Another  example  of  the  effect  of  pumping  so  large  an  amount  of 
water  was  shown  in  a  new  well  located  about  one-lialf  mile  from  the 
group  of  largest  wells.  Hiis  well  showed  little  water  until  the  St. 
P^r  sandstone  was  penetrated  at  about  900  feet»  when  the  water 
rose  to  the  general  water  level  of  the  stock  yards  district.  The 
St.  Peter  formation  over  other  parts  of  Chicago  no  longer  furm'shes 
much  water.  The  water  from  this  new  well  was  analyzed  and 
found  to  be  of  the  same  character  as  that  obtained  from  the  deeper 
snnds  by  other  wells  in  this  district  Thus  it  appears  that  the  water 
from  the  Potsdam  foiniations  ri.scs  and  ent^^rs  the  St.  Peter  sand- 
stone,  because  of  lack  of  casing  in  ueighlx»ring  wells.. 

MINTOAL  CONTIINT  OT  WATERS 

The  water  obtained  from  the  large  producing  wells  in  Chicago 

is  a  very  hard,  sulphate  water,  with  mineral  matter  varying  from 
60  to  over  100  grains  per  gallon.  Wells  deeper  than  1S(K)  feet  en- 
counter salt  water,  thus  increasing  the  total  mineral  content  to  a 
very  high  amount.  The  water  is  primarily  used  for  condensing  and 
cleaning  purposes. 

Detailed  analyses  made  by  the  State  Water  Survey  of  water  from 
typical  wells  were  presented  in  a  paper  last  year  by  Mr.  Anderson. 
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REGULATION  T(^  TTTK  MANAGEMENT  OF 

UTILITIES 


By  Douglas  A.  Graham 

Regulation  or  control  of  public  utilities  must  do  justice  to  both  the 
public  and  the  utility  or  it  cannot  endure.  Much  has  been  said  and 
written  concerning  the  rights  and  interests  of  the  people,  and,  in 
some  vases  at  least,  statements  have  been  made  with  so  small  an 
understanding  of  the  object  of  just  utility  regulation  as  to  make  it 
appear  that  the  rights  of  the  people  are  in  jeopardy  and  that  the 
authors  of  these  statements  are  advocates  in  the  case  of  **The 
People  versus  the  Corporations." 

lliis  conditicm  of  affaifs  is  not  and  should  not  be  the  case.  The 
contention  of  the  utilities  in  demanding  fair  returns  is  based  on  the 
provisions  of  our  national  constitution  which  refer  to  iMoperty 
rights,  and,  while  the  people  have  the  right  to  demand  efficient  serv- 
ice in  return  for  the  privileges  granted  by  them»  they  must  be  pre- 
pared to  pay  for  what  they  receive.  In  other  words  the  interests  of 
both  parties  can  best  be  served  by  devising  fair  and  simple  means  of 
providing  a  fair  return  to  the  utilities  in  return  for  adequate  service 
furnished  to  the  public. 

Millions  of  dollars  are  invested  in  public  utility  properties,  and, 
when  such  money  is  devoted  to  the  public  use,  tlie  public  must  feel 
its  responsibility  toward  such  capital  and  must  treat  it  with  wisdom 
aud  justice. 

FUNDAMENTAL  FBXNCIPI«E8 

The  fundamentsl  requirements  of  just  regulation  may  be  stated 
under  three  headings. 
L  To  provide  a  fair  return  on  :the  investment  at  sU  times. 

2.  To  protect  the  capital  invested  so  that  it  may  remain  intact  or 
ultimately  be  returned  to  the  investor. 

3.  To  promote  efficient  management  and  to  require  adequate  and 
satisfactory  service. 
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Much  has  been  written  about  the  theories  of  regulation  and  there  is 
little  real  difference  in  opinion  among  men  who  have  knowledge  of 
these  matters.  Less  has  been  said  and  done  to  devise  means  for 
putting  these  accepted  theories  into  practice  and  still  loss  attention 
has  been  given  to  helping  the  utility  operator  to  understand  and 
apply  these  principles  to  his  own  particiilar  property. 

The  movement  toward  public  regulation  by  commission  has  spread 
rapidly  of  late  years  and,  in  general,  it  has  been  welcomed  by  both  the 
tttiHtiee  and  the  people.  Unfortunately  the  subject  of  just  and  piM^ 
tical  regulation  ifl  a  difficult  and  complicated  one  and  the  rapid  growth 
of  the  movement  toward  state  control  has  ereated  a  demand  for  more 
men  skilled  in  these  matters  than  the  professkm  has  been  able  to 
supply.  It  may  almost  be  said  that  the  movement  toward  publio 
regulation  has  grown  more  rapidly  than  the  knowledge  on  the  sub- 
ject itself,  and  the  result  has  been  that  commissioners  have  been 
forced,  in  many  eases,  to  solve  their  problems  as  they  have  arisen, 
often  without  the  aid  of  those  especially  trained  in  the  work.  Un- 
fortunately this  lack  of  preparedness  and  the  newness  of  the  field 
has  sometimes  led  to  an  exaggeration  of  the  value  of  precedent,  and 
many  opinions,  methods  and  rules,  inspired  in  the  past  by  the  neces- 
sity of  arriving  at  some  conclusion,  have  been  perpetuated,  simply 
because  ''precedent"  furnished  the  necessary  semblance  of  authority. 

Nothing  is  further  from  the  mind  of  the  writer  than  that  he  should 
presume  to  criticise  or  question  the  ability  or  fairness  of  any  of  the 
men  who  are  entrusted  with  the  solution  ci  the  important  problems 
of  utility  regulation.  The  errors  that  have  been  made,  if  they  may 
be  termed  as  such,  are  not  errors  of  intent  or  lack  of  skill.  They 
are  due  to  the  magnitude  and  newnera  of  the  problem,  to  the  lack 
of  special  training  in  many  of  the  men  engaged  in  the  work,  and  to 
the  fact  that  few  of  the  men  so  engaged  have  learned  by  experience 
the  viewpoint  of  the  utility. 

It  has  been  well  said  that  no  engineer,  however  skillful,  is  com- 
petent to  appraise  a  utility  plant  until  he  has  been  employed  by 
both  a  utility  and  by  a  city,  as  only  in  this  way  can  he  understand 
the  viewpoint  of  each  in  such  a  manner  as  to  do  justice  to  both 
in  his  future  work.  Regulating  bodies  are  employed  by  the  people 
and  are  constantly  in  danger  of  being  suspected  of  favoring  the 
corporations,  and  it  is  only  by  a  strict  judicial  impartiality  and 
an  earnest  endeavor  to  understand  the  viewpoint  of  both  partis 
that  a  regulating  body  can  do  justice  to  both  the  publio  and  the 
owners  of  the  utilities. 
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Tt  is  oarnestly  liopcd,  therefore,  that  the  spirit  of  antagonism  l>e- 
tween  tin  people  and  the  utilities  may  give  place  to  a  spirit  of  mu- 
tual efideavor  to  obtain  efficient  service  for  just  compensation,  and 
that  the  governing  bodies  will  give  careful  attention  to  the  claims  of 
the  utilities  and  solve  the  oontended  problems,  not  on  the  preoedent 
in  the  case,  which  may  have  been  set  by  lesser  minds  than  thein,  but 
upon  a  full  knowledge  and  understanding  of  the  facts  and  a  fearless 
adherence  to  logic  and  justice. 

It  Is  not  the  intention  of  this  paper  to  discuss  or  to  attempt  to 
substantiate  the  fundamental  theories  mentioned  above.  It  is 
rather  the  application  of  these  theories  to  the  management  of  a 
utility  that  the  writer  has  in  mind,  and  it  is  hoped  that  some  of  the 
suggestions  offered  will  bring  out  discussion  and  perhaps  aid  in  the 
adoption  of  simple  and  fair  methods  which  can  be  easily  understood 
and  applied  by  the  utility  manager.  When  such  rules  are  worked 
out  uniform  systems  of  accounting  may  be  adopted  and  the  labor  of 
supervision  and  regulation  will  be  materially  reduced. 

CAPITAL  ACCOUNTS 

The  first  step  in  preparing  for  public  regulation  or,  in  fact,  in 
preparing  for  the  intelligent  supervision  of  a  property  for  any  pur- 
pose, is  to  determine  its  value.  This  can  rarely  be  done  from  past 
construction  accounts  owinp;  to  the  appreciations  and  depreciations 
which  have  taken  place  and  to  the  visual  inaccurate  or  incomplete 
condition  of  these  ace  unts.  In  most  cases  an  appraisal  of  the 
property  is  necessary  and  such  an  aj)praisal  should  be  authoritative, 
and,  if  possible,  it  should  be  concurred  in  by  the  body  by  which  the 
utility  is  to  be  regulated. 

After  the  present  value  of  the  property  is  determined,  the  old 
capital  and  depredation  accounts  may  be  reconciled  with  the  new 
value.  The  total  value  of  the  property  may  then  be  subdivided  in 
accordance  with  the  details  of  the  appraisal  and  the  requirements  ol 
intelligent  8uper^-ision.  New  detailed  construction  accounts  may 
then  be  opened  and  future  construction  charged  at  cost. 

All  materials  and  labor  for  new  construction  should,  of  course,  be 
charged  to  these  accounts?  in  the  future.  There  are  some  other 
items,  liowever,  which  may  properly  be  mentioned  as  their  inclusion 
in  construction  accounts  ha-s  been  the  subject  of  some  disc  us-ion. 

Discount  of  bonds  sold  for  construction  seems  unquestionably  to 
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be  a  proper  charge  against  the  construction  accounts  of  a  growing 
utility.  There  has  been  niiich  discussion  of  this  siihjoct  in  cou- 
nection  with  thp  valuation  ol  an  entire  property,  wliert  inttK  st  dur- 
ing construction,  going  value,  preliminary  costs  and  the  iiicc  are  to 
be  computed.  It  is  not  the  intention  of  the  writer  to  discuss  this 
phase  of  the  subject  or  to  admit  that  there  is  any  difference  between 
the  two  eases,  but  in  an  operating  utility,  where  money  must  be 
raised  by  seUing  bonds,  the  cost  (tf  selling  tliese  bonds  must  be 
paid  just  as  surely  as  the  eoet  of  labor  and  material.  If  $00  worth 
of  oonstmetion  is  to  be  undertaken  and  the  bond  discount  is  10  per 
cent,  then  SlOO  worth  of  bonds  must  be  issued  and  redeemed  in  ca^sh 
at  par  upon  the  expiration  of  their  terms.  Ultimately,  therefore,  the 
utility  must  pay  the  bond  discount  in  cash  and  the  cash  cost  of  the 
new  constructioQ  must  be  charged  to  the  assets  of  the  company  as 
$100. 

Overhead  cohU  are  often  neglected  in  charging  construction  to  the 
books  because  of  the  difficulty  of  determining  their  amount.  The 
overheads  on  a  ^inall  extension  may  be  insignificant,  but,  when  a 
number  of  extensions  have  been  made,  the  total  of  the  overhead 
ooefts  may  amount  to  a  connderable  sum. 

During  the  construction  season  the  manager  or  superintendent 
devotes  part  of  his  time  to  the  construction  work,  and  a  charge  to 
eonstruction  should  be  made  for  such  time.  Automobiles  may  be 
used  partly  for  construction  purposes  and,  therefore,  a  part  of  th^ 
operating  costs  and  depreciation  should  go  to  capital  accounts. 
There  is  interest  lost  before  new  construction  is  completed  and  its 
fixed  charges  can  be  carried  in  operating  a(;c()unts,  and  tbpre  are  costs 
for  business  investigations  and  negotiations,  in  connection  with  new 
construction,  which  are  not  properly  a  part  of  the  operating  charges. 
Engineering,  of  couree,  must  go  in  with  the  cost  of  tlie  structure  for 
which  it  is  procured,  but,  as  this  is  uauaily  a  separat^e  account,  it  is 
easily  charged  directly,  and  is,  therefore,  not  a  part  of  the  indefinite 
overhead  costs  to  wfaidi  this  article  directly  refers. 

Such  costs,  and  others  not  specifically  mentioned,  are  a  real  part 
of  construction  costs  and  should  be  charged  as  such.  The  amount 
of  these  charges  is,  however,  a  difficult  matter  to  determine  in  the 
average  plant.  It  is  possible  to  so  divide  the  charges  and  the  time 
of  all  employees  as  to  obtain  an  accurate  distribution  of  all  overhead 
costs,  but  such  a  system  would  involve  so  much  labor,  and  such 
skilled  accountants,  that  it  is  beyond  the  reach  of  the  average  sized 


328 


DOUQIiAS  A.  QltAHAM 


utility.  Perhaps  the  best  ssolution  of  the  difFicuIty,  and  one  which 
may  be  made  fair  to  all  concerned,  is  to  determine  an  average  per- 
centage to  be  charged  to  ail  construction  worli  and  to  be  based  on 
the  cost  of  the  material  and  labor  items  that  can  be  easily  determined. 

The  amount  of  this  pereentage  may  vaiy  with  the  rise  of  the 
plant,  and  it  will  be  materially  affected  by  the  number  of  indefinite 
items  which  it  is  possible  to  charge  directly  to  the  construction  ac- 
counts. In  plants  in  cities  of  20,000  to  30,000  a  10  ptf  cent  charge 
will  probably  be  reasonable,  although  such  a  percentage  must  not 
be  adopted  without  a  thorough  knowledge  of  the  items  which  it  is 
intended  to  cover.  Also,  all  items  should  be  charged  direct  &a  far 
as  it  is  practicable  to  do  so  and  the  amount  of  the  percentage  for 
overheads  thereby  reduced  to  a  minimum. 

Operating  capital  is  sometimes  lost  sight  of  in  fixing  rates,  thougii 
it  is  as  much  a  part  of  the  capital  devoted  to  the  public  as  is  the 
money  invested  in  machinery.  Operating  capital  may  be  dctined 
as  "that  capital  which  is  not  invested  in  permanent  structures  or 
apparatus,  but  which  k  neoeesary  fcnr  the  operation  of  the  business 
and  which  cannot  be  withdrawn  or  used  for  other  puiposes."  It 
includes  cash  in  the  bank  or  in  any  other  form  in  which  it  may  be 
used  upon  demand,  and  also  the  capital  temporarily  invested  in 
tools,  supplies  and  the  like.  Such  money  is  devoted  to  the  business 
and  it  can  receive  no  return  unless  it  is  included  in  the  value  upon 
which  a  fair  return  is  to  be  computed.  It  should,  howevo",  be  kept 
separate  from  the  fixed  or  construction  capital  as  it  is  variable  and 
its  dpprcfiation  sliould  he  treated  separately. 

Operatmg  capital  must  not  be  confused  with  capital  invested  in 
non-operating  property,  such  as  latuis  bought  in  jndvance  of  their 
actual  need.  The  writer  believes  that,  in  valuiim  a  plant,  no  dis- 
tinction should  be  made  between  operating  and  non-operating  prop- 
erty, unless  it  can  be  clearly  shown  that  the  investment  in  property, 
not  actually  "used  and  useful"  for  the  service  of  the  public,  was  not 
made  in  the  sole  interest  of  the  utility  plant. 

If  property  is  nonniperative  because  of  obsolescence  or  poor  con- 
dition, its  value  riiould  be  reduced  or  perhaps  totally  removed  by 
means  of  the  depreciation  placed  upon  it,  care  being  taken  to  con- 
sider all  of  the  uses,  both  present  and  future,  to  which  that  particular 
property  might  be  adapted.  If  the  property  is  a  piece  of  land, 
bought  in  anticipation  of  the  needs  of  the  plant,  it  should  he  con- 
sidered that  the  management  acted  in  good  faith,  unless  the  re- 
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verse  can  be  dearly  proven.  To  exclude  such  land  because  it  is 
not  now  actually  in  use,  is  to  discourage  the  utility  from  anticifnt- 
ing  and  providing  for  the  future  needs  of  the  plant. 

The  object  of  keeping  detailed  construction  accounts  is  to  be  able 
to  conskler  intelligently  costs  of  construction  and  operation.  The 
division  of  these  accounts  should,  therefore,  conform  to  the  units 
of  ft  property  for  which  cost  data  are  commonly  available.  For 
exuiaple,  the  important  general  divisions  of  a  water  works  plant  are 
the  water  supply,  the  purification  plant,  the  pumping  station,  the 
distribution  system  and  one  or  more  divisions  for  general  costs, 
applying  to  the  entire  plant,  such  as  overhead  costs  and  going  value. 
Luid  should  be  subdivided  and  diarged  with  the  division  to  which 
each  part  belongs.  Other  general  subdivisions  may  be  made,  if 
necessary,  to  suit  the  requirements  of  each  particular  plant.  The 
available  costs  of  filtration  are  mostly  in  the  form  of  construction 
costs  per  million  gallons  daily  plant  capacity,  and  operating  costs 
per  million  gallons  filtered,  and  one  must  know  the  value  of  the 
filter  plant  as  a  unit  in  order  to  compare  its  value  with  that  of  other 
plants,  or  to  figure  the  element  of  fixed  charges  in  finding  the  total 
unit  cost  of  purification. 

The  subdivision  of  the  main  construction  account  headings  will 
vary  considerably  in  several  plants  and  must  be  suited  to  the  needs 
of  eadi.  In  general  it  may  he  said  that  the  classification  should  be 
based  on  the  estimated  lives  of  the  various  parts  of  the  plant.  While 
it  is  not  intended  to  prescribe  a  definite  form  for  the  dassification 
of  construction  accounts,  the  following  arrangement  is  offered  merely 
ss  an  illustration  of  the  principles  discussed  above: 

CLAaSIPICATION  OP  CONSTRUCTION  ACCOUNTS 

Intangible  capital 

Organisation  and  preliminary  costs 

Going  value 
Water  supply  eapital 

LandR 

Well  houses  and  equipment 
Miwellaiieous  equipment 
Purification  eajfUal 
Lands 
Buildings 
Filters 
Pumps 

Blower  and  motors 
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Pwrif  r n t i nr,  r apitol — Co nlinued 

Miscellaneous  equipment 

Upper  storage  basin 

Lower  Btonge  tMunn 
Pumping  staHoH  eapttol 

Lands 

Main  buiidmgs  and  stack 
MiacdHaneouf  outbuildincs 
BoilwB  and  breeching 
Feed  ptimpe  and  boiler  ace«MK»rieB 
Pumping  machinery 
Eleetrieal  madiiiMiy 
Miscellaneoiu  aquipaiMt 
Ground  improvements  and  switch  track 
DtMlribution  system  capital 

Cast  iron  pipe  mains  and  valves 
Hydrants 

Pavement  over  C.  I.  pipe  mains 
Wrought  iron  pipe  mains  and  valves 
Pavement  over  W.  I.  pipe  mains 
Service  comieotiona 
Meters 

(htrheiid  conslniction  capital 

Interest,  administration,  superintendence  and  miscellaneous  costs  @  10 

per  cent  of  material  and  labor  cost 
Legal  expense. 
Injuries  .and  damages 
Insurance 

Discount  or  commission  on  construction  bonds 
OperaUnQ  capital 
Gssh  on  hand 

Stores  and  supplies 
Tools  and  appliances 

A  very  convenient  summarized  construction  account  book  for  a 
small  plant,  may  be  made  from  an  ordinary  column-ruled  book 
which  can  be  purchasenl  at  a  stationery  store.  The  general  headinRs 
and  subdivisions  may  be  written  at  the  top  of  each  page  and  the 
accounts  opened  with  the  detailp  from  the  appraisal,  a  eolumn  at  the 
right  being  used  for  totals.  The  it«m  may  be  deseril^ed  at  the  left 
and  the  total  cost  entered  in  the  proper  column.  Such  a  book 
would  give  an  up  to  date  classified  record  of  the  value  of  the  plant 
and  would  be  very  valuable  in  making  annual  reports. 
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DEFKECIATION 

The  treatment  of  depreciation  and  ihe  computation  of  the  amoiinta 
of  the  annual  charges  for  this  item,  are  among  the  most  di£5cult 
of  the  problems  with  which  the  utility  manager  is  confronted.  In 
the  competitive  commercial  world  the  depreciation  account  is 
purely  a  matt^^r  of  business  policy,  but  where  a  utility  is  under  pulilic 
control,  and  the  obligations  of  the  public  and  the  corporation  arc 
mutual,  depreciation  is  no  longer  a  matter  of  policy  but  becomes 
subject  to  the  laws  which  govern  the  fixing  of  a  fair  return. 

The  presumption  in  fixing  rates  is  that  the  utility  shall  earn  a 
fair  return  on  the  value  of  its  property,  and  in  addition  an  amount 
annually  which  wiQ  be  sufficient  to  make  good  the  depreciation 
losses.  It  is  generally  conceded  that  an  allowance  should  be  made 
for  depreciation  in  the  revenues,  but  the  manner  of  computing  this 
allowance  and  of  treatirt^  if  in  the  book  accounts  is  still  the  subject 
of  much  discussion  and  difference  of  opinion. 

The  allowance  for  annual  depreciation  must  cover  future  losses 
only,  as  the  courts  have  held  that  a  utility  ramiot  make  charges 
in  the  future  to  comix'usate  for  losses  in  the  pa.^^t.  It  is  this  prin- 
ciple which  makes  it  es.sontial  that  the  depreciation  allowance  be 
actually  received  before  it  is  deducted  from  the  capital,  for  an  allow- 
ance on  paper  only  is  misleading  and  is  of  no  practical  benefit  to  the 
utility.  The  question  of  the  actual  receipt  of  the  depreciation  allow- 
ance will  be  considered  more  fully  under  the  heading  of  Fair  Return, 
and  the  following  discussion  will  assume  that  the  depredation  allow- 
ance is  to  be  actually  received. 

The  first  and  perhaps  the  most  important  question  to  be  decided, 
in  determining  the  manner  in  which  the  depreciation  allowance 
shall  be  treated,  is  whether  it  shall  become  a  part  of  a  replacement  ' 
fund,  out  of  which  replacements  or  renewals  will  be  made,  or  whether 
it  shall  Ix'  considered  as  a  partial  repayment,  by  the  public  to  the 
utility  owners,  of  the  capital  devoted  to  the  public  use.  The  prin- 
ciples mvolved  are  the  same  in  each  case  as  by  either  plan  the  invest- 
ment is  maintained  intact.  The  former  plan  is  familiar  to  the  gen- 
eral pubUc  but  it  has  many  drawljacks.  The  latter  plan,  which 
appears  to  have  many  advantages,  was  suggested  by  a  special  com- 
mittee of  the  American  Society  of  Gvil  Engineers  in  their  recent 
report  on  "Valuation  for  Rate  Making  Purposes." 

The  replacement  fund  method  involves  the  estimation  of  the 
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depredation  of  all  of  the  details  of  a  plant  and  an  accurate  dia* 
tinction  between  that  part  of  a  new  structure  which  is  a  replacement 
and  that  which  is  an  improvement.  An  old  machme  is  never  re- 
placed by  a  new  one  of  exactly  the  same  rase  and  kind.  Thm  is 
always  some  improvement.  A  replacement  fund  is  made  up  of 
annual  increments  which  will  replace  each  part  of  the  plant  as  its 
lifo  comes  to  an  end.  When  a  new  marhine  is  installed  it  is  neces- 
sary, therefore,  to  take  part  of  its  cost  from  the  replacement  fund 
and  part  must  be  paid  with  new  capital.  If  the  life  of  the  old 
machine  has  been  accurately  estimated,  this  is  not  a  very  difficult 
proceedmg,  but  if  this  life  has  not  been  exactly  predicted,  the  pro- 
vision for  amortizing  the  value  of  the  old  machine  is  either  insuffi- 
cient or  more  than  enough  and  it  is  a  difficult  matter  to  determine 
just  what  part  of  the  new  cost  shall  be  taken  from  the  replacement 
fund.  In  short  the  accurate  maintenance  of  a  replacement  fund 
requkes  a  sjrstem  of  accounting  beymd  the  reach  of  most  utiHty 
companies,  and,  unless  such  a  system  is  faithfully  carried  out,  the 
replacement  fund  loses  much  of  its  merit  and  becomes  largely  a 
matter  of  guess  work. 

In  the  repayment  method,  as  its  name  sTipjp;ests,  the  depreciation 
allowance  is  considered  as  a  repayinciit  of  the  invested  capital,  to 
be  deducted  from  the  capital  account  and  used  as  new  capital.  The 
merit  of  this  plan  is  its  simplicity  as,  when  the  amount  is  fixed  by 
careful  appraisal,  it  is  handled  as  a  lump  sum  and  no  tedious  details 
are  necessary.  All  replacements  or  additions  are  charged  in  full  to 
capital  accounts  and  the  annual  depreciation  aUowances  are  deducted 
from  the  plant  value.  The  results  obtained  with  this  plan  are  the 
same  as  those  with  the  replacement  fund,  as,  in  each  case,  if  all  worn- 
out  structures  were  to  be  replaced  with  identical  new  ones,  the  con- 
struction account  would  always  remain  the  same.  The  difference 
between  the  two  methods  is  one  of  accounting  only,  but  the  sim- 
plicity gained  by  the  treatment  of  depreciation  as  a  lump  sum  re- 
payment of  capital  is  worth  much  to  the  utility  manager. 

There  are  three  plans  which  have  been  d(>vised  for  computing 
the  amount  of  the  annual  depreciation  allowance.  These  are  the 
sinking  fund,  the  straight  Ihie  and  the  equal-annual-paynieiit  plans. 
All  three  require  an  estimate  of  the  present  value  of  the  plant  and 
its  composite  remaining  life. 

The  sinking  fund  method  is  familiar  to  all.  The  annual  allowance 
is  the  mcrement  to  a  sinking  fund  which  will  retire  the  investment 
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at  the  end  of  its  life.  This  luetiiod  nHjuiros  the  creation  of  an  actual 
sinking  fund  for  replacements  as  its  interest  additions  each  year 
must  come  from  the  investment  of  the  fund.  Few  companies  care 
to  cany  an  actual  sinkhig  fund  on  account  of  the  low  intefest  rates 
whicb  can  be  earned  by  such  a  fund.  Also  there  are  serious  account- 
iog  difficulties  which  arise  when  the  workmg  of  the  ainldng  fund 
prindple  is  disturbed  by  the  removal  of  money  for  replacement  pur- 
poses and  by  the  constant  changes  in  the  composite  life  of  the  plant, 
due  to  additions  and  alterations.  It  is  believed  that  in  practice 
the  theoretical  woi  kii^  of  a  replacement  fund  on  the  sinking  fund 
principle  can  only  lx>  approximafod  at  Ix-st,  and  the  rliflRculties 
involved  are  quite  enough  to  discourage  the  ordinary  utilit  v  mnnagcr. 

The  straight  line  method  of  computing  the  unnuui  depreciation 
allowance  commends  itself  by  its  siniplicity.  Under  this  plan  the 
total  physical  value  of  the  plant  is  <livi(icd  by  the  number  of  remain- 
ing years  of  the  composite  life  of  the  property  and  the  result  is  the 
annual  depredation  chai^.  It  has  two  serious  objections,  both  due 
to  the  fact  that  its  amount  is  the  same  from  the  beginning  to  the 
end  of  the  plant  life. 

Experience  shows  that  actual  depredation  is  small  during  the 
early  years  of  the  life  of  a  plant  and  that  it  increases  rapidly  during 
the  later  years  of  operation.  The  sinking  fund  method  is  designed 
to  approximate  the  working  of  this  law  but  the  straight  line  method 
produce?!  results  which  are  too  groat  during  the  early  years  and  too 
small  during  tho  later  years  of  the  life  of  a  plant.  Also  the  straight 
line  allowance  bears  no  relation  to  the  probal)le  income  which  a 
plant  will  receive.  It  in\poses  too  heaw  a  burden  durhig  the  early 
years  of  development  and  it  is  too  small  durhig  the  later  years  when 
the  income  is  more  fully  developed.  This  method,  therefore,  while 
simple  in  operation,  is  absolutely  arbitrary  and  is  not  well  suited 
to  the  requirements  of  a  public  utility. 

There  is  another  method,  also  suggested  by  the  committee  of  the 
American  Society  of  Civil  Engineers  which  has  been  referred  to 
above.  It  has  been  called  by  it  the  equal-annual-payment  plan, 
and  takes  its  name  from  the  fact  that  by  its  use,  at  any  given  inter- 
est rate  and  considering  no  additions  to  the  plant,  the  total  of  the 
depreciation  allowance  and  the  fair  return  is  the  same  each  year 
during  the  life  of  the  plant.  If  plant  additions  nre  considered,  the 
constant  amount  of  the  depreciation  plus  fair  return  changes  to  a 
constant  percental  of  the  total  plant  value. 
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The  equal-onnual-paymeEit  or  E^A-P  plan  is,  in  fact,  a  modified 
flinidng  fund  in  which  the  interest  accretions  are  added  directly  to 
the  annual  charge  instead  of  behig  earned  by  the  fund  itself.  This 
plan  eliminates  the  complications  of  the  sinking  fund  while  pre- 
serving its  advaxLtages,  and  seems  to  offer  a  satisfactory  solution  of 
the  problem. 

The  following  (ubic  illustrates  the  working  of  the  rule  as  applied 
to  a  given  set  of  assumptions. 

Sxampt*  of  vorkinff  of  B-A»P  depredation  nUe 


Aeeumptiom:  Initial  investment  $100.  Additions  16  per  year.  Avenge  life 
of  original  plant  20  years ;  life  of  each  addition  20  years 
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The  resulting  total  ciiarge  for  fair  return  and  depreciation  ij>  a 
constant  per  cent  on  the  full  investment  at  the  end  of  each  year. 

The  rule  for  finding  the  depreciation  each  year  under  this  method 
is  as  follows:  Find  the  remaining  life  of  the  plant,  which  would 
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be  say  4.'}  years,  and  drcick'  on  the  sinkhiR  fund  interest  rate  to 
used,  say  4  per  cent.  Find  the  annual  increment  to  a  4  per  cent 
45  year  siniviiig  fund,  which  would  be  0.8262  and  which  would  be 
the  charge  for  the  first  year.  The  secoml  and  succcedinp;  years  the 
allowance  would  be  the  charge  for  the  previous  year,  plus  4  per 
cent  of  that  charge,  plua  0.8262  per  oesnt  of  the  increase  in  plant 
value  during  the  preceding  year. 

The  following  table  gives  the  factors  for  finding  the  first  year's 
depredation  allowance,  oomputed  at  four  different  sinking  fund 
mterest  rates. 
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The  simplicity  of  the  E-A-P  plan,  the  nearly  constant  relation 
of  its  annual  increment  plus  the  fair  return  to  the  changing  value 
of  the  plant,  the  percentage  being  only  constat  when  the  same 
interest  rate  is  used  in  computing  both  depreciation  and  fair  return, 
and  the  growth  of  its  annual  increment  with  the  development  of 
the  busmees  of  the  company,  recommend  it  very  highly  for  use  in 
the  management  of  a  utiUty  property. 

Few  utilities  in  this  part  of  the  country  have  carried  d^redation 
accounts  until  the  last  few  years  and,  where  such  accounts  have 
been  kept  in  the  past,  they  have  often  been  little  more  than  memo- 
randa. The  amounts  charged  have  usually  been  variable  and  not 
in  accordance  with  any  clpfiiiito  rule  or  principle  and,  as  far  as  prac- 
tical benefit  to  the  utility  is  concerned,  such  accounts  might  just 
as  well  have  nevei*  been  created.   The  growing  tendency  toward 
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public  control  has  imspired  t  he  opening  of  many  depn^ciation  accounts 
and  the  newness  of  the  problem  of  public  control,  combined  with 
lack  of  knowledge  of  plant  values,  has  been  largely  responsible  for 
the  iiap hazard  manner  in  which  depreciation  accounts  have  been 
treated  in  the  past. 

The  writer  bdieves  that  the  most  important  factor  in  determininis 
the  proper  tieatanent  of  depredation  in  the  operating  accounts  is 
the  amount  of  depreciation  the  property  is  actuaUy  permitted  to 
earn.  This  bears  directly  upon  the  much  debated  question  of  whether 
or  not  the  depreciation  allowance  should  be  deducted  &om  capitaL 
Under  the  wdl  accepted  tlieorj^  that  a  utility  is  entitled  to  receive 
a  fair  return  and  to  be  permitted  to  maintain  its  property  value 
intact,  it  is  obviously  mifair  to  deduct  depreciation  from  capital 
if  such  depreciation  allowance  is  not  actually  earned  in  addition  to 
a  fair  return.  Also,  if  money  is  actually  provided  for  depreciation, 
it  must  either  be  put  back  into  the  property  by  means  of  replace- 
ments without  increasing  the  capital  accounts,  or  it  must  be  de- 
ducted from  capital  accounts  and  be  considered  as  invested  capital 
which  has  been  returned  or  repaid  by  the  public. 

Tlie  writer  malces  no  pretenses  of  bdng  an  accountant,  and  he  is 
familiar  only  ^m  general  knowledge  with  the  reqoiiements  of  a 
plan  of  utility  accounts*  His  experience  and  association  with  those 
engaged  in  this  work,  however,  ha^  taught  him  some  of  the  diffi- 
culties to  be  avoided  and  the  objects  to  be  achieved.  It  is  believed 
that  the  choice  of  methods  for  handling  annual  depreciation  lies 
between  the  replacement  fund  and  repa^nnent  plans  described  above, 
and,  on  account  of  the  almost  insurmountable  difliculties  in  the  way 
of  the  practical  fulfillment  of  the  Replacement  principle,  it  is  believed 
that  t  he  depreciation  should  be  treated  as  a  repayment  of  the  in- 
vested capital. 

In  planning  the  accounts  on  the  repayment  plan  depreciation  may 
be  charged  directly  to  profit  and  loss  and  credited  to  construction, 
or  it  may  be  carried  through  a  separate  depreciation  account.  The 
cash  repayment  may  be  charged  to  genesal  cash  and  credited  to  a 
spedal  cash  account  from  which  it  is  to  be  used  as  new  caintal. 
Other  dmilar  combinations  will  produce  the  same  results.  No  de- 
tailed estimate  of  depreciation  is  necessary  as  all  new  and  replace* 
ment  capital  is  charged  in  full  to  construction. 

In  computing  the  annual  depreciation  charge,  as  explained  above, 
operating  capital  may  well  be  excluded.   The  depreciation  on  tools 
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and  coDStruction  appliaiuTs  should  be  added  t(*  tin*  construction 
accounts.  Depreciation  on  very  short  lived  propert}'  u:m  1  in  the 
operation  of  the  plant  may  properly  be  charged  as  operating  ex- 
penses direct. 

There  are  certain  ecmtingent  dqpredatioiis  which  occur  oocasioii- 
aUy  during  the  life  of  every  plant.  A  fire  may  cause  unexpected 
damage  or  an  accident  may  destroy  some  of  the  machnieiy.  A 
runaway  may  break  a  hydrant  or  a  main  may  burst.  Such  unex- 
pected depreciation  is  sure  to  occur  at  some  time,  and  an  allowance 
should  be  made  for  it  in  the  annual  charge  for  depreciation. 

FAIR  BBTUBN 

The  principles  governing;  the  operation  of  public  utilities  are  pretty 
well  understood,  and  it  is  conceded  that  a  property  is  entitled  to 
fair  earnings  on  its  investment  in  return  for  effid^t  service  to  tiie 
public.  The  application  of  these  principles  is  quite  another  matter 
and  the  results  obtained  in  the  past  have  not  been  altogether  satis- 
factory. Fairly  definite  estimates  may  be  made  of  operating  ex- 
penses,  but  the  consumption  of  the  various  dasses  of  consumers, 
the  future  increase  in  their  number  and  the  changes  in  plant  value, 
are  matters  so  indefinite  as  to  make  it  extremely  difficult  to  fix 
rates  which  will  furnish  exactly  a  fair  return  on  the  property. 

In  a  growing  city,  an  increase  in  iMi^iness  must  Hp  expected,  and 
it  is  probable  that  such  growth  in  income  will  exc*  <  rl  the  increase 
in  operating  expenses,  fixed  charges  and  fair  dividends,  llates  can- 
not he  revised  each  year  and  it  is  easily  seen,  therefore,  that  the 
problem  of  providing  a  fair  return  at  all  times  is  a  difficult  one. 

In  tho  past,  under  munidpal  control,  regulaticm  has  too  often 
meant  a  reduction  of  rates  whenever  the  opportunity  offered  itadf, 
and  the  temptatitm  to  use  the  issue  of  reduced  rates  as  political 
capital  has  often  proved  too  strong.  The  aii;uments  for  rate  reduc- 
tions have  nearly  always  included  estimates  of  future  prosperily, 
and  rates  have  often  been  fixed  on  the  theory  that  future  increases 
would  make  up  i<a  inesent  ktases.  Unfortunately,  in  such  cases, 
when  the  future  increases  have  taken  place  administrations  have 
changed  or  memories  have  failed  and  the  realization  of  the  liopes 
of  the  utility  for  a  fair  return  have  once  more  been  consigned  to  the 
future. 

It  is  often  difficult  for  the  layman  to  understand  the  hardships 


338 


DOUGLAS  A.  GRAHAM 


and  loBseB  attending  the  early  years  off  the  operation  ci  a  public 
utility.  He  sees  only  the  present  and  future  and  he  is  guided  more 
by  the  siae  off  his  own  bills  and  by  the  campaign  speeches  of  the 
city  polltidanB  than  by  any  knowledge  of  the  task  involved  in  the 

construction  and  development  of  such  a  business. 

Under  such  a  system  of  political  regulation  in  the  pnst  the  utility 
business  has  too  often  been  a  gamble  with  the  other  fellow  fixing 
tho  odds.  In  our  own  and  many  other  states  this  system  is  happily 
in.  vofjiio  no  longer,  and  it  is  to  be  hoped  that  the  new  era  of  pound 
regulation  upon  which  we  are  entering  will  bring  out  new  methods 
of  providing  a  fair  return  which  will  do  away  with  some  of  the 
hazards  which  have  attended  on  such  business  in  the  past. 

As  explained  before  it  is  the  practice  of  regulation,  rather  than 
the  theories  involved,  that  is  still  tbe  subject  of  debate.  It  is  con- 
ceded that  a  utiUty  should  receive  a  fair  return,  but  theories  and 
oonoesaionB  will  not  pay  bond  interest,  dividends  and  depreciation. 
It  is  the  problem  of  how  actually  to  obtain  a  fair  return  at  all  times 
that  is  of  vital  interest  to  the  utility  manager.  The  public  e9q>ect8 
efficient  service  at  all  times  and  transc:!  o  ions  on  the  part  of  the 
company  are  not  easily  forgotten.  In  fairness,  then,  provisions 
should  be  made  that  wiU  permit  the  company  to  enjoy  a  fair  return 
at  all  times. 

A  shnplc  way  to  accomplish  this  result  may  be  toinicd  the  trust 
fund  method.  It  contemplates  the  creation  of  a  trust  fund  to  which 
all  profits  would  be  carried  and  from  which  the  utility  would  be 
allowed  to  withdraw  a  fair  return  each  year.  Such  a  plan  would 
accomplish  all  the  results  desired  by  both  parties.  If  the  fund  should 
grow  too  faaty  rates  could  be  reduced  and  if  it  were  found  to  be 
insuffid^t,  rates  could  be  increased.  By  tMs  pjan  the  uncertainty 
would  be  removed  from  future  estimates  and  the  wisdom  of  a  new 
schedule  of  rates  could  safely  be,  left  to  the  deciaon  of  a  trial,  with- 
out jeopardinng  tbe  interests  of  the  public  or  of  the  corporation. 

A  general  custom  in  buaness  management  is  to  charge  all  profit 
to  a  surplus  account  from  which  dividends  are  paid.  This  surplus, 
then,  mip^ht  well  be  used  as  the  trust  fund  suggested  It  would 
receive  all  profits  above  operating  expenses  and'  depreciation,  and 
would  be  dravsTi  upon  to  the  amount  of  a  fair  return  each  j'ear.  Such 
a  fimd  would  be  under  the  control  of  the  regulating  body  and  could 
be  properly  accounted  for. 

The  operation  of  the  trust  fund  plan  would  be  simple.  With 
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the  books  reconciled  to  an  approved  valuatioD  sad  continued  with 
actual  costs,  with  readjustments  at  infrequent  periods  when  neces- 
sary; vni\\  the  depreciation  allowance  treated  as  a  repayment  of 
capital  on  the  equal-annual-paymont  pl;ni;  and  with  the  operating 
and  other  accounts  under  the  supervision  of  the  accountants  of  the 
regulating  board;  this  plan  seems  to  solve  the  problem  of  actually 
providing  the  return  which  is  awarded  to  the  utility. 

£FFICI£NT  MANAGEMENT 

Equally  important  ^th  tbe  actual  providing  of  a  fur  return  is 
the  enforoement  of  efficient  and  satisfactory  service.  As  the  woak- 
umb  of  past  systems  of  regulation  has  been  in  the  failure  to  actually 
provide  a  fair  return,  so  the  fundamental  weakness  in  past  require- 
ments for  good  service  has  boeii  the  lack  of  incentive  given  the 
utility  to  improve  its  service.  Standards  of  purity  of  water,  pressure 
and  the  like  should  vary  somewhat  in  different  cities  and  a  regulating 
commission  can  {)rescrilH'  limits,  more  or  less  definite,  to  Hpi)ly  to 
each  particular  case.  In  matters  of  economy,  however,  the  task  of 
supervising  the  operation  of  all  of  the  utiUties  in  a  state  is  too  great 
for  any  organisation  so  far  esfcabUshed.  Refinements  in  economy 
are  suggested  only  to  those  operating  a  property  or  to  those  making 
aspecialstudy  of  the  plant  in  question.  It  is  to  the  utility  manager, 
therefore,  that  we  must  look  for  material  improvements  in  efficiency 
and,  to  enlist  his  efforts,  an  hioentive  must  be  provided. 

In  competitive  business  the  standard  for  plant  improvranent  is 
economy.  If  an  old  machine  can  be  replaced  by  a  new  and  more 
modem  one,  at  a  saving  in  annual  cost  fixed  charges  and  deprecia- 
tion included,  good  business  dictates  that  the  improvement  shall 
be  made,  as  by  so  floinc^  the  net  earnings  of  the  business  will  be 
increased.  Consulei  nuw  the  position  of  the  utility  manager  in 
such  a  case  when  his  plant  is  operating  under  the  present  accepted 
methods  of  public  control.  The  commission  probably  does  not  know 
that  the  old  machine  can  be  profitably  discarded,  so  the  change  would 
be  voluntary  on  the  part  of  the  company.  Rates  have  been  fixed 
on  the  basis  of  present  plant  value  and  operating  expenses,  and  the 
utility  18  gettmg  a  fair  return.  If  tbe  manager  discards  the  old 
machine  he  must  furnish  capital  for  the  new  one,  and  it  may  be 
that  there  has  been  an  insufficient  allowance  for  the  depreciation  of 
the  old  one*  ffis  assets,  therefore,  are  likely  to  be  reduced  by  the 
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change  and  his  only  reward  for  his  trouble  and  expense  is  a  decrease 
in  operating  expenses  and  a  consequent  increase  in  earnings.  If 
the  regulftting  body  had  allowed  him  7  per  cent  return  he  may  have 
increased  this  to  7\  per  cent  by  increasing  his  plant  efficiency.  But 
the  commission  has  only  allowed  him  a  7  per  cent  return  and  his 
efforts  have,  therefore,  entitled  the  public  to  a  reduction  in  the 
rates  which,  when  accomphshed,  will  leave  the  utility  when  it  began. 

Another  phase  of  the  same  difficulty  is  the  effect  of  developing 
the  busineffi.  In  general,  the  larger  the  amount  of  businees  done 
by  a  utility  per  capita  of  population  the  lower  the  rates  may  be  to 
produce  a  fair  return.  PuUio  welfare,  therefore,  dictates  that  the 
utility  business  of  each  community  should  be  fully  developed,  both 
for  the  reason  just  mentioned  and  also  because  the  prosperity  of  a 
community  bears  a  close  relation  to  tlu^  efficiency  and  widespread 
use  of  its  pubUc  utiUties.  Yet,  on  the  fixed-percentage-of-retum 
system  of  regulation  the  enterprising  manager  who,  by  skill  and 
labor,  builds  up  the  l)usiness  of  his  company  gains  no  advantage 
over  his  brother  in  the  next  city  whose  business  has  been  less  fully 
developed. 

It  is  obvious,  therefore,  that  the  common  practice  of  awarding 
a  fixed  percentage  of  fair  return  takes  away  from  a  utility  manager 
all  incentive  fat  improving  his  property,  except  that  which  may 
be  furnished  by  his  pride  in  his  own  plant  or  by  the  orders  of  the 
governing  boaird  on  matters  which  come  to  their  attention. 

The  only  practical  solution  of  this  problem  is  to  put  a  premium 
on  efficiency  by  giving  the  utility  a  share  in  the  results  of  its  labors. 
If  improvements  in  a  plant  produce  savings,  both  the  public  and  the 
utility  should  benefit.  The  saving  to  the  public  can  l>e  cared  for 
by  reducing  rates  and  the  share  to  which  tlip  utihty  is  entitled  can, 
perhaps,  best  be  provided  by  varying  the  percentage  of  fair  return 
allowed. 

In  the  application  of  the  method  of  a  graduated-fair-return,  the 
normal  fair  rates  must  first  be  fixed  for  the  particular  plant  under 
oonsidefation.  The  utility  would  then  be  permitted  to  earn  an 
increased  p^centage  of  fair  return  only  on  condition  that  rates  be 
lowered  below  the  normal.  To  illustrate,  let  us  assume  a  water 
works  plant  for  which  a  7  per  cent  fair  return  has  been  provided,  by 
means  of  a  sliding  scale  of  rates  varying  from  10  cents  to  30  cents 
per  thousand  gallons.  The  application  of  the  variable  return  prin- 
ciple would  then  permit  the  utility  to  earn  a  7|  per  cent  return, 
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when  they  had  given  the  consumers  a  discount  of  5  per  cent  on 
their  bills;  and  8  per  cent  ix'turn  when  the  consumer's  discount 
reached  10  per  cent  and  so  on.  These  figures  are  used  purely  for 
illustration  and  the  writer  does  not  know  if  they  even  approximate 
the  scale  which  should  be  adopted.  The  proper  scale  can  only  be 
found  by  careful  study,  but  the  principle  seems  to  be  right  and  it 
t^ppetm  to  be  praetieal  of  application.  It  is  earnestly  hoped  that 
efforts  will  be  made  to  adopt  some  such  plan  as  this  in  order  to 
overcome  the  fatal  lack  of  incentive  for  increased  economy  which 
is  inherent  in  the  present  systems  of  utility  regulation  and  which 
is  opposed  to  the  interests  of  both  the  public  and  the  corpoiations. 

Another  thought,  which  comes  in  connection  with  the  question 
of  a  graduated  fair  rciturn,  is  the  possibility  of  adopting  standard 
rates  throughout  the  entire  district  controlled  by  one  regulating 
body.  This  suggestion  is  offered  mcrelj^  for  discussion  by  those 
interested,  but  seems  to  the  writer  to  merit  more  consideration 
than  might  at  first  appear.  A  public  utility  is  a  business  and  it 
is,  therefore,  only  reasonable  that  business  acumen  in  the  selection 
of  a  desizaUe  field  of  operations  should  receive  some  reward.  Thid 
tendency  of  most  of  the  methods  of  regulation  seems  to  be  to  put 
aU  utilities  alike  on  the  basis  of  property  value  without  regard  for 
the  cost  of  the  service  furnished. 

Utility  properties  differ  widely  in  desirability  from  the  stand- 
point of  cost  of  production.  Some  wator  worlcs  plants  must  filter 
their  water  and  pump  it  twice;  others  must  pump  from  a  lake  or  well 
without  filtration,  and  still  others  have  water  delivered  to  them 
under  pressure,  from  flowing  wells  or  springs.  With  f mnpotition, 
in  the  same  locality,  the  plant  whose  cost  of  production  is  high 
would  be  driven  out  of  business.  Under  a  system  of  fair  return  on 
property  value,  however,  no  distinction  is  made  between  plants 
whose  cost  of  production  differs  on  account  of  the  characteristics 
of  the  community.  The  wisdom  of  this  policy  is  open  to  question 
as  the  utility  is  not  called  upon  to  share  any  of  the  burden  of  high 
cost  of  production,  where  such  is  found,  nor  is  it  permitted  to  benefit 
by  tile  low  rates,  where  the  cost  of  production  is  low. 

The  soluticm  of  this  problem  seems  to  be  the  consideration  of 
the  effect  on  fair  rates  of  the  value  of  the  service  to  the  consumer, 
and  the  adoption  of  standard  or  normal  rates,  combined  with  a 
graduated  fair  return,  might  be  the  answer  to  the  (|uestion.  In 
the  application  of  this  principle,  the  city  favored  by  conditions  which 
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promote  economical  production  would  enjoy  low  rates  and  these, 
in  turn,  would  increase  the  percentage  of  fair  return  to  which  the 
utility  would  ho  entitled.  In  a  city  where  production  cost  is  high 
the  reverse  would  be  true,  and  in  both  cases  the  uLiLiLy  and  the 
publjfi  would  share  in  the  haxards  and  profits  of  the  bumnesB. 

It  18  belieyed  that  this  plan  merits  caieful  oonsideration  and  the 
writer  hopes  that  the  suggestion  will  bring  out  discussion  on  the 
subject.  It  is  probable  that  distinctions  would  need  to  be  made 
between  cities  of  different  sises  and  perhaps  in  other  ways,  but  even 
a  partial  standardization  of  rates  would  simplify  the  work  of  the 
regulating  board  and  would  permit  an  intellii^nt  comparison  of 
rates  in  adjacent  cities. 

CONCLUSIOX 

The  subject  of  this  paper  is  a  broad  one  and  the  questions  in- 
volved are  large  and  difficult.  The  discussion  of  these  problems 
has  been  lengthy  and  it  may  not  be  amiss  to  emphasise,  by  a  brief 
summaiy,  the  more  important  suggestions  which  the  writer  desires 
to  present  for  consideration. 

1.  Capital  accounts  should  show  ^e  true  value  of  the  property 
and  this  value  should  preferably  be  approved  by  tiie  body  by  which 
the  utility  is  to  be  controlled. 

2.  The  depreciation  allowance  should  hr  considered  as  a  repay- 
ment of  the  capital  invested,  all  new  rnnstruction  and  replacements 
benig  charged  in  full  to  capital,  and  tlie  annual  allowance  beinpr 
deducted  from  capital  accounts  and  used  in  any  way  in  which  the 
company  is  permitted  to  use  capital.  The  amount  of  the  annual 
allowance  should  be  figured  on  the  equal-annual-payment-plan. 

3.  Fk-ovision  should  be  made  so  that  a  utility  will  actual^  receive 
the  fair  return  and  depreciation  allowance  which  is  awarded  to  it. 
This  may  perhaps  best  be  accomplished  by  regarding  the  surplus 
as  a  trust  fund  out  of  which  the  utility  will  be  paid  the  earnings 
to  which  it  is  entitled.  . 

4.  Incentive  for  economical  management  should  be  provided,  in 
addition  to  the  well  accepted  requirements  of  satisfactory  service. 
This  can  be  ncfomplished  bs*  providinp;  for  a  fair  return  percentage 
which  will  vary  with  the  change  in  the  costs  of  service  to  the  con- 
sumer. This  principle  may  perhaps  be  developed  still  further  by 
the  adoption  of  standard  normal  rates  througlioul  an  entire 
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Btate  or  district,  so  tliat  both  public  and  corporation  may  share  in 
the  advantages  or  diaadvaatages  of  the  utility  busiiieas  in  each 
community. 

5.  The  treatment  of  all  of  the  problems  involved  in  regulation  is 
intimately  counecled  with  the  provisions  to  be  made  for  assuring 
the  utility  that  it  will  actually  receive  the  returns  which  axe  awarded 
it,  and  the  problems  of  determining  the  earnings  for  a  utility  and  of 
actually  providing  them  must  be  considered  together. 

Id  the  forgoing  diseuaaion  the  writer  haa  had  the  water  utilities 
more  particularly  in  mind,  although  most  of  the  principles  involved 
are  applicaUe  to  all  publicly  controlled  enterprises.  It  is  hoped 
that  the  sug^tions  ofTored  will  be  freely  diflcuaeed  and  that  the 
future  may  bring  a  better  understanding  and  application  of  the 
theories  of  just  utility  regulation,  to  the  mutual  benefit  of  both 
the  public  and  the  utility  corporations. 
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SOME  FEATURES  OF  THE  ONTARIO  STATUTES  AND 
THEIR  ADMINISTRATION  AFFECTING  WATER 
SUPPLIES  AND  SEWERAGE  SYSTEMS.' 

F.  A.  Dalltn,  C.E.,  B.A.SC.' 

It  is  the  writer's  pleasure  and  privilege  as  a  Canadian  and  a 
member  of  this  association  to  report  progress  in  the  province  of 
Ontario.  In  reading  this  paper  it  is  hoped  to  convey  to  the  associa- 
tion not  only  some  idea  of  the  excellence  of  the  existing  statates 
in  Ontario,  but  a  short  summary  of  the  history  and  development 
of  the  clauses  aiTecting  water  supplies  and  sewerage  ^tems. 

Practically  all  legislation  which  places  municipal  enterprises  under 
control  of  government  commissions  is  of  recent  enactment.  This 
is  also  true  of  legislation  rolopating  the  control  of  water  works  and 
sewerage  installations  to  f(Mloral,  staff  or  provincial  health  bodies. 

In  1873  there  existed  no  central  organization  for  the  administra- 
tion of  public  health  regulations  in  Ontario.  The  authority  at  that 
time  was  vested  almost  entirely  hi  the  members  of  the  municipal 
councils,  who  by  virtue  of  their  office  became  health  officers.  The 
aet  relegating  authority  to  the  municipal  councils  would  not  in  this 
day  be  considered  at  all  complete.  One  of  the  typical  sections  of 
that  act  reads: 

Any  two  uf  these  officers  shall  huve  the  right  to  enter  into  anU  upon  the 
premiaes  in  the  day  time  for  the  purpose  of  examination  to  see  whether  they 
were  in  an  unclean  or  filthy  state. 

They  had  power  to  order  the  proprietor  or  occupant  of  the  pran- 
ises  to  remedy  the  condition;  they  could  also  order  persons  suffer- 
ing from  contagious  diseases  to  be  removed  to  some  hospital,  when 
the  medical  practitioner  reported  that  this  could  be  effected  with-* 
out  danger  to  the  health  of  the  patient.  There  was  apparently  no 
regulation  whatever  respecting  water  sup{)l.\  or  sewerage,  although 
there  existed  at  that  time  in  the  municipal  act  a  clause  giving  power 

*  Paper  delivered  before  the  Illinob  Section  of  the  American  Water  Works 

Association  March  10,  1915. 

*  Provincial  Sanitary  Engineer,  Toronto. 
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to  a  council  to  paas  by-laws,  for  preventing  the  wasting  and  fouling 
of  public  water,  and  for  regulating  the  construction  and  drainage  of . 
cellars,  sinks,  water  closets,  privies  and  privy  vaults. 

The  Provincial  Board  of  Health  of  Ontario  was  not  created  until 
1882  and  from  that  date  until  1911  the  control  of  the  Local  Boards 
of  Health  was  vested  in  this  central  body.  This  body  liad  a  secre- 
tary with  offices  in  the  Parhanieal  huildiag.'^.  lie  hud  a  good  deal 
d  executive  power,  but  all  plans,  etc.,  relating  to  water  and  sewage 
were  left  to  tbe  board,  and  decided  at  the  quarterly  meetingB. 

The  Municipal  Water  Works  Act  of  1882  gave  to  municipalities 
rather  wide  powers.  (1)  Providing  for  the  control  of  streams 
acting  as  sources  of  munidpal  water  supplies  within  a  distance  of 
one  mile,  in  the  cases  of  villages  or  town.s,  and  three  miles  in  the 
ease  of  a  city.  (2)  Prohibiting  the  draining  of  sewage  or  extn^ 
neous  matter  that  would  in  any  way  taint  or  foul  the  source  of  a 
water  supply.  There  is  no  mention  of  water  purification  works  in 
this  act,  efforts  being  directed  mainly  toward  exclusion  of  pollurntn. 
Strangely  enough  no  mention  of  this  matter  appears  in  tiie  Pui^lie 
Health  Act  of  that  date.  The  passing  of  this  act  in  1882  coincides 
very  well  with  the  period  when  so  much  was  talked  of  about  the 
self-purification  of  streams.  Bacteriology  at  this  date  was  a  veiy 
young  science. 

In  1884  the  Public  Health  Act  was  further  amended  and  provided 
that: 

Whenever  the  establishment  of  a  public  watcr-8ui)ply  or  a  system  of  sewer- 
age should  be  contemplated  by  the  council  of  a  municipality  it  shall  be  the 
duty  of  tbe  said  munleipallty  to  place  itself  in  communicatioa  with  the  Pro- 
vincial Board  of  Hesltb  and  to  Sttfamit  all  plans  in  eonnection  with  said  sys- 
tem to  the  board. 

The  board  was  authoiiied  to  enquire  into  and  report  ui>ou  the 
plans;  copies  of  this  report  being  forwarded  to  the  municipal  coun- 
cil and  also  filed  with  the  government.  This  act  also  contained 
a  general  clause  which  required  that: 

No  sewer  or  by-iaws  for  extending  the  same  shall  be  constructed  in  viola- 
tion of  any  of  the  principles  laid  down  by  the  Pttuvineial  Board  of  Health 
and  Bubjeet  to  appeal  to  the  Lieuteiiant<}ovenior-iii-Couneil. 

Tt  seems  rather  strange  to  think  that  a^  recently  as  188G  such  an 
iadifferent  character  of  legisUition  could  existj  although  research 
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assures  one  that  the  information  existing  at  this  date  upon  the 
subject  of  epidemiology  aiitl  tlie  control  of  the  pollution  of  streams 
was  largely  a  blank  as  far  as  useful  knowledge  was  concerned. 

The  executive  health  officers  of  the  various  municipalities  met  and 
formed  an  association.  The  activities  of  this  body,  which  was 
lai^ely  controlled  through  the  Provincial  Board  of  Health,  materially 
influenoed  the  advance  of  Banitary  science.  Ferbape  tiie  greateeli 
advantage  at  this  time  was  the  manner  in  which  their  deUbeiations 
included  dtations  of  European  efforts,  especially  those  of  the  Rivers 
P<dlution  Gommisnon  and  the  Local  Govemm^t  Board,  who  were 
doing  a  splendid  work  in  advancing  legislation  and  publidiing  in- 
formation along  these  lines.  In  considering  the  amendm^ts  of 
this  period  one  must  remember  that  very  little  exact  information 
was  forthcoming  until  the  reports  from  the  Lawrence  Experimental 
Station  were  issued  in  1891,  1892,  and  1893  and  these  for  several 
years  remained  largely  in  the  hands  of  the  laboratory  workers 

In  1895  the  act  was  further  amended,  and  recjuired  municipahties 
to  furnish,  together  with  the  plans  of  the  prupubcU  works,  an  analysis 
of  the  water  from  the  proposed  source.  The  analysis  was  a  chemical 
one  and  the  wat^  was  reported  upon  largely  according  to  old  albu- 
minoid standards.  The  act  recited  that  "where  the  Puivincial 
Board  reported  against  the  supply  it  should  not  be  lawful  to  estab- 
lish such  works."  The  jurisdiction  of  the  board  was  increased; 
the  board  was  now  permitted  to  suggest  changes  in  connection  with 
the  plans  submitted  and  its  decision  became  binding  subject  to 
appeal  to  the  LieuteTirint-Governor-in-Council. 

It  was  not  until  190G  that  the  act  was  amended  and  a  clause  in- 
serted making  it  unlawful  to  discharge  sewage,  tlrainage,  tlomestic 
or  factory  waste,  excrement  or  other  polluting  matter  of  any  kind 
whatsoever,  which  either  by  itself  or  in  connection  with  other  mat- 
ter corrupts  or  impaii-s  the  quality  of  any  water  supply.  A  penalty 
under  the  act  was  set  at  $100  for  each  conviction  and  each  week's 
contmuance  after  notice  was  set  out  as  constituting  a  separate 
offence. 

The  most  forward  step  of  the  legislature  was  taken  in  1911  when 
it  was  enacted  that  the  chief  health  officer,  who  was  also  the  secre- 
tary, should  be  the  executive  officer  of  the  board  and  at  intervals 
between  meetings  of  the  board  should  perform  such  duties  and  acts 
and  liave  such  powers  as  are  by  the  act  vested  in  the  Provincial 
Board  of  Health.  To  those  of  you  who  are  interested  in  the  adminis- 
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trntioji  of  lo^slatioii  siirh  an  amendmrnt  vim  ho  s^n^n  to  be  of  the 
utmost  advant^e.  Applications  from  niunicipiilities  rjin  now  be 
considered  aa  soon  as  received  instead  of  being  held  some  times 
for  several  months  for  a  ciiiarterly  meeting  of  the  board.  The 
act  was  further  reinforced  and  a  section  added  reciting: 

Th;it  no  by-law  shall  be  pasacd  for  the  raising  of  money  for  wafrr  and 
sewerage  purposes  until  the  proposed  water  supply  or  sewerage  system,  as 
the  case  may  be,  has  been  approved  by  the  Provincial  Board  of  Health,  and 
audh  approiral  has  been  «ertified  to  ami  signed  bj  the  ehsiimsm  and  sseretaiy 
of  the  board. 

It  provided  that  tlie  preamble  of  the  by-law  bhould  recite  such 
approval. 

During  1911  and  1912  the  Public  Health  Act  was  carefully  re- 
vised, drawn  by  Mr.  John  W.  S.  McCuUough,  M.D.,  D.P.H.,  the 
jpreaent  chief  <^cer  of  health,  and  was  passed  by  the  legislatuie 
in  1912.  One  Important  amendment  stands  out  and  provides  that 

96.— (1)  Where  the  P^vineial  Board  reports  in  writing  that  it  is  <tf  qpiaion 
that  it  is  necessary  in  the  interest  of  the  public  health  that  a  water  woriu 
ttysiexn  or  an  ndcquatc  water  purification  plant,  or  a  spwer  or  a  sewerage  sys- 
tem, or  an  adequate  sewage  treatment  plant,  should  be  established  or  con- 
tinued, or  that  any  existing  water  works  system,  water  purification  plant, 
sewer  or  sewwage  system,  or  sewage  treatment  plant,  should  be  improved, 
cxtendecJ.  enlarged,  altered,  renewed  or  replaced,  it  shall  not  be  necessary 
to  obtain  the  a.s!4ent  of  the  electors  to  any  by-law  for  incurring  a  debt  for  any 
of  such  purposes. 

A  further  clause  was  added  to  the  act  requiring;  municipalities 
to  make  reports  to  the  board  of  such  infortnatinn  as  may  be  required 
by  it,  on  forms  to  be  furnished  by  the  hoiird  This  clause  was 
especially  arranged  to  apply  to  both  water  works  aiui  sewerage. 
The  wurdiiig  of  the  clause  respecting  submission  of  plans  was  slightly 
altered  and  made  to  apply  to  extensions  of  existing  systems  as  well 
as  to  new  ^sterns. 

In  1914  the  act  was  further  modified  to  pennit  with  the  approval 
of  the  Provincial  Board  of  Health  the  sewage  disposal  system  of  a 
mundpafity  to  be  continued  into  or  through  or  to  be  atuatein  any 
adjoining  township  municipality.  The  act  provides  that  before 
approving  of  such  work  the  Provincial  Board  of  Health  shall  give 
notice  to  the  clerk  of  the  township  that  such  application  has  been 
made,  and  shall  hear  all  ol>'f  ''^ions  before  erf'.n^ing  approval.  After 
the  approval  has  been  granted  the  municipaUty  receiving  such  ap- 
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proval  is  pcnnittcd  to  expropriate  and  arl)itrate  the  value  of  the 
lands  the  same  as  if  the  work  had  been  situate  within  the  Umit  of 
the  municipality.  An  intcrpetation  of  this  clause  indicates  that 
damage  by  reason  of  the  location  of  the  works  will  not  be  allowed. 

Hm  Ontario  RailwAy  aad  Mtinicipai  BoAid  is  a  body  which  is 
empowered  by  the  legidature  to  vafidate  certain  claeaeg  of  debenture 
isBues.  Owing  to  careleBsneas  in  munidpat  goveminent  many 
illegal  debentures  have  been  sold  at  one  time  or  another  in  perfectly 
good  faith.  Purchasers  of  such  debentures  on  being  made  aware 
of  the  irregular  character  of  their  holding  naturally  desire  to  validate 
them;  to  make  this  possible  certain  powers  of  the  legislature  were 
delegated  to  the  Ontario  Railway  and  Municipal  Boj^ird.  The 
municipal  act  was  amended  in  1914  to  provide  for  irregularities 
in  water  and  sewage  debenture  issues.   This  amendment  reads: 

In  the  case  of  a  by-law  for  raising  monoy  for  any  of  the  works  or  apparatus 

mentioned  in  sections  SO  04  of  the  Puhlic  Health  Act  tho  boarfl  may  upon  pre- 
Rpntation  of  a  certificate  by  the  Provinr  i"!  TJoarrl  of  Health  approving  the 
said  works,  grant  a  certificate  approving  the  by-law  notwithstanding  that 
the  certificate  of  the  Provincial  Board  of  Healtii  was  not  obtained  prior  to 
the  paaaing  of  the  by-law  or  that  the  by-law  does  not  contam  the  recital  of 
such  approval. 

This  sub-section  was  made  retro-active  since  2ith  March,  1911. 
It  is  also  of  interest  to  note  another  amendment  of  the  municipal 
act  of  last  year,  which  recites: 

That  where  under  this  or  any  other  act  power  is  conferred  on  a  municipal 
corporation  to  borrow  money  for  any  purposes  without  the  aai»ent  of  the 
electors  it  shall  include  not  only  the  power  to  borrow  money  to  issue  all  de- 
bentures but  also  the  power  to  agree  with  any  bank  or  person  for  temporary 
advances  to  meet  the  expenditures  incurred  from  time  to  time  for  such 
purposes. 

The  recital  of  legislation  is  usually  a  rather  dry  affair  to  those  of 
us  who  are  interested  in  getting  things  done.  The  lack  of  legisla^ 
tion  is  a  tenific  handicap,  and  it  was  largely  with  the  idea  of  present- 
ing you  a  complote  record  of  the  legislation  in  Ontario  that  this 
paper  was  prepared.  As  you  will  see  that  legislation  began  in  1873 
with  the  power  distributed  and  vested  entirely  in  the  municipal 
bodies.  This  has  gradually  been  withdrawn  step  by  step  and  con- 
ferred upon  a  central  Ixxly  and  has  been  reinforced  in  such  a  fashion 
as  to  make  it  effective.    Xuturally  one  asks  is  tliere  any  real  advaii- 
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tage  in  such  centralization  of  power.  Personally  when  it  comes  to 
a  matter  of  handling  town  planninp^  and  civic  developments  it  seems 
to  be  perfectly  apparent  that  centralization  is  filmnst  impora+ive. 
The  difficulties  that  disappear  with  centralization  of  power  are  those 
of  improper  administration,  limited  information  and  biased  opinion. 

It  was  discovered  shortly  after  the  passing  of  the  Ontario  Public 
Health  Act  that  its  administration  required  not  only  a  lirst-hand 
knowledge  of  mimidpal  conditionB  and  finances,  but  ateo  an  mtimate 
knowledge  of  the  problems  associated  with  sewage  and  water  puri- 
fication. To  make  possible  this  latter  an  experimental  station  for 
the  examination  of  water  and  sewage  and  purification  processes 
was  erected  in  1909  and  has  been  operated  since  that  date.  At  this 
experimental  station  graduate  students  in  the  engineering  courses 
and  in  medicine  are  giv^  tile  opportunity  of  doing  post-graduate 
work,  for  w'hich  they  receive  a  nominal  salary.  Their  energies  are 
controlled  by  the  Provincial  Board  of  Henltb  and  their  work  is  mainly 
directed  to  research  in  the  operation  of  [)uriticatioii  units  and  appara- 
tus. The  legislature  grants  an  appropriation  each  year  for  this 
work. 

Some  few  months  ago,  in  order  that  further  advantage  might  be 
tak^  of  the  control  exercised  by  the  Provincial  Board  of  Health 
and  to  assist  in  reporting  upon  extensions  requiring  the  approval 
of  the  board,  standard  regulation  and  application  forms  were  designed 
in  the  office  of  the  board,  one  for  water  and  one  for  sewage.  These 
fonns  were  referred  to  some  seven  of  our  representative  city  engineers 
for  comments  before  being  approved  as  a  regulation  under  the  act. 
In  arranf^ng  these  forms  the  endeavor  has  been  to  ask  of  the  de- 
signing engineer  such  information  as  should  rightly  be  in  his  pos- 
session when  designing  work  of  tliis  character.  To  careless  engi- 
neers the  information  required  seems  to  be  rather  burdensome,  but 
to  those  who  have  introduced  an  orderly  habit  into  their  work  it 
cau.ses  no  incouvenicnce  whatsoever.  It  is  the  intention  of  the  board 
to  circulate  the  information  received  through  municipalities,  so  that 
in  a  general  way  they  may  be  infonned  of  what  their  neighbors 
are  doing,  as  well  as  the  current  prices  obtained  for  dififerent  classes 
of  material.  It  appears  to  the  writer  that  the  general  result  of  this 
supervirion  will  be  towards  the  standardisation  of  all  work  of  this 
class  in  the  province.  Such  a  consummation  is  one  which  we  all 
know  to  be  to  the  utmost  advantage  of  all  concerned.  Efforts  of 
this  kind  must  needs  be  slow  in  tiieir  onward  march.  Advances 
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which  threaten  to  centralize  power  are  not  as  a  rule  well  received 
by  the  uniuformcd. 

It  has  been,  and  will  continue  to  be  the  endeavor  of  the  Board 
of  Health  of  Ontario  to  make  tliis  centralization  of  power,  especially 
with  reference  to  the  control  of  works  pertaining  to  sewage  and 
water,  move  in  the  nature  of  codperation  than  autocracy. 
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In  the  design  of  water  works  equipment,  the  engineer  makes  use 
of  the  various  noneorrosive  metaUu}  aUoys  only  to  such  eictent  as 
the  inaccessibility  of  the  equipment  or  the  clanger  of  interruption 
of  service  render  it  impeiative  to  use  some  material  other  than  iron 
or  steel.  Consequently,  the  amount  of  such  material  has,  in  the 
past,  been  sliglit  in  comparison  with  the  mapnitndc  of  other  mate- 
rials cnfpnDfr  into  such  work,  and  tho  engineer  has  been  rontent  to 
accept,  largely  without  question,  such  alloys  as  were  commercially 
available,  without  any  extensive  study  of  the  applicability  of  any 
particular  alloy  to  the  purpose  for  whicli  it  was  to  be  used. 

The  increasing  magnitude  of  such  work,  however,  makes  the  proper 
selection  of  alloys  of  increasing  importance  to  the  engineer,  and  it 
is  the  purpose  of  this  paper,  not  to  attempt  to  set  forth  in  detail 
any  fixed  rules  to  govern  selection,  but  to  open  the  way  for  dis- 
cussion and  to  bring  forth  the  lesults  of  the  study  of  others  who 
have  been  able  to  make  a  more  detailed  study  of  the  matter  than 
has  the  writ^. 

Alloys  are  used  for  water  works  construction  in  two  forms: 

1.  Cadings.  In  this  form  they  appear  in  parts  the  shape  or 
purpose  of  which  is  such  that  it  is  possible  for  the  material  to  pass 
directly  from  the  foundry  to  the  point  of  apphcation,  with  only  such 
intervening  fabrication  as  tends  in  no  way  to  alter  the  structure  of 
the  material,  or  to  change  its  physical  characteristics. 

2.  Bars  or  tubes.  In  this  fomi  these  alloys  must,  in  nearly  all 
cases,  be  so  fabricated  after  leaving  the  foundry  that  their  structure 
and  physical  characteristics  are  materially  changed.  This  fabrica- 
tion consists  of  forging,  rolling,  extruding  or  drawing. 

The  ideal  alloy  must  possess  three  characteristics  which,  in  the 
order  of  their  relative  importance,  may  be  classed  as  follows: 

1.  The  material  must  be  able  to  withstand,  for  an  indefinite 
period,  the  disintegrating  action  of  the  elements  with  which  it  is 
to  rnme  in  rontact,  this  action  taking  tlic  form  of  corrosion,  erosion, 
or  electrolysis,  either  or  all  of  which  may  Ui  present. 
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2.  The  material  must  be  of  such  structure  that  it  succ^sfully 
withstand  disintegration  due  to  the  failure  of  its  component  parts 
to  retain  their  original  relation  one  to  another,  and  must  be  free 
from  internal  stress  which  will  produce  progressive  failure  entirely 
independent  of  any  exterior  agency,  llus  latter  requirem^t  im- 
plies a  composition  capable  of  suooeeaful  fabrication  mider  existing 
oommereial  conditions. 

8.  Since  the  materials  are  comparatively  costly,  it  is  desirable 
that  the  physical  charactoistics  be  as  high  as  practicable  in  order 
that  the  desired  result  may  be  obtained  at  the  least  expense. 

It  is  desirable  to  bring  to  your  attention  four  of  the  classes  of 
alloys,  and  to  consider  briefly  their  ability  to  fulM  the  requiremttits 
of  the  above  specifirntions,  as  follows: 

The  bronzes,  or  copper-tin  alloys. 

The  bruij^^ert,  or  copper-zinc  alloys. 

The  copper-nickel  alloys,  and 

The  nickel-steel  alloys. 

The  bnmses  are  of  anmnt  origin  and,  in  slightly  varying  com- 
position, have  been  used  for  many  centuries.  The  most  commonly 
accepted  composition  today  appears  to  be  that  of  the  so-called  "  naval 
bronse,"  consisting  of  88  per  cent  copper,  10  per  cent  tm,  and  2  per 
cent  zinc. 

Castings  of  this  aU<^  fulfill  the  requirements  of  the  foregoing 
specifications  in  a  veiy  satisfactory  manner.   They  are  nonconodve 

in  the  presence  of  nearly,  if  not  all,  the  elements  with  which  they  are 
ordinarily  hrmi3;ht  in  contact,  they  are  easily  obtainable,  of  a  homo- 
geneous character  under  ordinary'  commercial  conditions,  are  stable 
and  constant  in  physical  characteristics,  and  the  material  is  one  that 
works  well  in  the  ordinary'  machinery  operations. 

Their  physical  characteristics  are  sufficiently  high  so  that  apparatus 
does  not  need  to  be  unwieldy  or  unduly  heavy  in  design  to  obtain 
the  requisite  strength  under  any  ordinaiy  conditions.  A  tensile 
strength  of  80,000  pounds  pet  square  inch,  a  yield  point  of  15,000 
pounds  and  an  elongation  of  15  per  cent  in  two  inches  can  easily 
be  obtained. 

Rigid  adherence  to  the  composition  as  given  above  does  not  appear 
essential.  The  copper  may  be  reduced  to  85  per  cent,  with  a  corre- 
sponding increase  in  the  zinc  content,  or  with  a  corresponding  addi- 
tion of  lead  without  materially  rhanp;inK  (ho  ability  of  the  resulting 
casting  to  resist  corrosion  and  without  material  change  in  its  physi- 
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cal  characteristics.   In  fact,  in  the  presence  of  sulphur  the  addition 

of  lead  appears  to  aid  the  resistance  to  corrosion. 

Where  the  material  is  to  be  used  as  a  hearing  metal,  as  in  the 
seats  of  large  gates,  a  considerable  variation  in  the  composition  is 
desirable.  The  United  States  Reclamation  Service  has  worked  out 
for  this  purpose  two  alloys  to  be  used  in  opposition  to  one  another, 
as  foUows: 

82.8  per  cent  oopperi  per  oent  tin,  4.4  per  cent  sine,  and  8  per 
cent  lead. 

82.7  per  cent  copper,  7.1  per  cent  tin,  5.8  per  oent  nnc,  and  4.9 
per  cent  lead. 

Experiments  by  the  writer,  while  indicating  the  impracticability 
of  attempting  to  confine  the  composition  as  closely  as  indicated, 
demonstrate  that  alloys  of  this  nature  containing  about  5  per  cent 
lead  in  one  anri  8  per  cent  in  the  other,  with  corresponding  difiter- 
ences  in  the  tin  content,  were  very  satisfactory  for  the  purpose. 

Alloys  of  the  above  nature  may  be  used  for  castings  only  aa  their 
high  tin  content  makes  it  impossible  to  hammer,  forge,  roll  or  draw 
them  successfully,  so  that,  where  rods  or  tubes  are  required,  the 
content  of  tin  must  not  exceed  2  pet  oent,  and  most  manufacturers 
hold  to  a  maxirrwim  of  H  per  cent. 

Where  conditionB  of  dengn  require  greater  physical  oharacter- 
isties  than  shown  by  the  bronses,  or  where  forged,  rolled  or  drawn 
forms  are  required,  the  engmeer  commonly  resorts  to  the  brasses, 
of  which  there  are  an  endlesB  variety,  many  of  them  of  little  value, 
but  of  which  a  number  have  proven  highly  satisfactory. 

For  castings  of  this  character,  manganese  bronze  has  been  very 
generally  accepted  and  has  given  very  satisfactory  service.  A  char- 
acteristic cii-^liiifi  of  this  material  shows  a  composition  of  about 
56  per  cent  copper,  40  per  cent  zinc,  1  per  cent  tin,  1.27  per  cent 
iron,  and  1.8  per  cent  manganese.  It  will  be  noted  that  the  man- 
ganese content  is  small,  and  it  does  not  appear  essential  that  the 
analysis  of  the  comideted  easting  show  any  sneh  content,  the  man- 
ganese being  introduced  in  the  form  of  the  ferrous-oxide  to  act  as 
a  flux,  and  any  residue  being  due  to  an  overdose  of  the  flux,  and 
such  residue  should  not  exceed  2  per  cent.  Such  castingB,  properly 
made,  can  be  relied  upon  to  show  a  tensile  strength  of  65,000  pounds, 
a  yield  point  of  35,000,  and  an  elongation  of  20  per  cent  in  2  inches. 
Certain  manufacturers  use  vanadium  in  the  place  of  manganese, 
and  the  resulting  castings  are  of  the  same  general  character  as 
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manganese  bronze.  Castings  of  this  material  where  purchased  in 
small  qtiantities  are  penerally  somrwhat  iiioro  rxponsivc  than  those 
marir  of  the  bronzes  referred  to  aljove,  and  it  is  the  general  cxpcri- 
enci  ill  it  fnnnders  unused  to  the  casting  of  manganese  bronze 
experience  eon.siderable  difficulty  in  obtaining  satisfactory  results. 
Where  the  quantity,  however,  to  be  used  on  a  job  is  sufficient  to 
appeal  to  founders  experienced  in  handling  the  material,  most 
exedlent  castings  can  be  obtained  at  a  price  generally  from  10  to 
12  per  cent  less  than  oonesponding  castings  of  tin  bronie. 

FoqpngSf  rods  and  bars  of  these  alloys  show  veiy  satisfactory 
noncorroeive  properties  and  physical  oharacteiistics  conmderably 
greater  than  the  cast  material,  the  exact  amount  depending  on  the 
size  and  manner  of  falirication,  and  would  appear  nt  first  glance  to 
be  ideal  substitutes  for  similar  steel  products.  Unfortunatelyi  how- 
ever, the  demand  for  such  rods  and  bars  is  of  such  recent  origin 
that  the  art  of  fabrication  does  not  seem  to  hav(^  ;ub/!inced  to  a 
point  where  the  product  can  be  guaranteed  against  faihire  l)V  disin- 
tegration, or  by  breaking  or  cracking  without  apjiarent  cause.  These 
failures  in  many  instances  have  not  manifested  themselves?  until 
some  montlis  after  the  material  has  been  fabricated  an(i  iias  passed 
a  most  rigid  inspection,  and  have  been  entirely  independent  of  any 
load  thrown  on  the  material.  While  no  satisfactory  solution  of  the 
causes  of,  and  no  remedy  for  such  failures,  have  as  yet  been  found, 
it  does  appear  that  the  same  are  caused  rather  by  the  methods 
employed  in  rolling  or  drawing  than  by  the  composition  of  the 
material  itself.  It  would,  therefore,  appear  wise  to  exer^e  con- 
siderable conservatism  in  the  selection  of  such  rods,  until  the  manu- 
facturers have  further  perfected  themselves,  and  have  solved  the 
various  problems  of  temperature  and  rolling  methods,  and  to  use 
in  their  stead  senii  of  the  l>rasses  wliich  have  bocn  manufactured 
for  a  sufficient  Itngih  of  time  so  that  the  engmeer  can  feel  com- 
parative security  in  tlieir  use.  Among  these  there  appear  Afuntz 
metal,  an  alloy  of  60  p>cr  cent  copper  and  40  per  cent  zinc,  wiiich  in 
the  larger  sizes  of  rods  can  be  depended  upon  to  show  a  tensile 
strength  of  at  least  40,000  pounds,  and  Tobin  bronse  with  a  tensile 
strength  of  55,000  pounds,  which  together  with  other  closely  allied 
alloys  are  readily  available. 

Comparatively  recently,  one  of  our  largest  manufaotuivrs  of  rods 
has  produced  an  alloy  containing  about  57|  per  cent  copper,  40  per 
cent  tin,  |  per  cent  lead,  i  per  cent  iron,  and  H  per  cent  nickel. 
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which  possesses  hish  noncorrosive  properties,  together  with  physical 
characteristics  c(}ual  to  or  slightly  superior  to  Muntz  metal.  This 
material  is  prodiK'ecl  in  l>.'irs  and  rods. 

Tubes  made  of  an  alioy  of  80  per  cent  copper  ami  14  per  cent  tin 
are  extensively  used  in  the  navy  in  condensers,  where  they  come 
in  contact  with  salt  water. 

The  moet  prominent  copper-niclEel  alloy  today  appears  to  be 
Mond  metal,  a  natural  alloy  containing  about  60  per  cent  nickel, 
36|  per  cent  copper,  and  3}  per  cent  iron.  This  material  has  be^ 
veiy  successful^  used  both  in  the  form  of  castingi  and  rods  for 
large  and  small  work.  Its  physical  characteristics  are  at  least 
65,000  pounds  ultimate,  32,000  pounds  yield,  and  25  per  cent  elon- 
gation for  castings,  with  the  ultimate  and  yield  points  at  least  10 
per  cent  higher  for  rolled  rods.  Noncorrosive  tests  indicate  that 
it  is  not  acted  upon  by  either  the  acids  or  alkalies  as  found  in  con- 
struction work.  It  has  been  somewhat  extensively  used  for  pro- 
pellers for  battleships,  both  by  this  countrj''  and  by  foreign  coun- 
tries. It  is  also  used  by  many  valve  manufacturers  as  a  seat  metal 
for  valves,  for  use  with  high  pressure  and  superheated  steam.  It 
is  also  used  in  the  form  of  forgings  fmr  valve  stems  for  high  pressure 
steam  and  water  valves. 

This  material  has  not  been  in  use  for  a  sufficient  length  of  time  to 
deteimine  its  noncorrosive  qualities  under  all  dreumstances,  but 
every  indication  points  to  its  entire  acceptability.  It  is  a  com- 
paratively costly  material,  probably  costing  in  its  various  forms 
about  50  per  cent  more  than  the  corresponding  brass  or  bronse  mate- 
rial, but  its  greater  physical  characteristics  in  many  cases  make  this 
increase  more  apparent  than  r(>al.  It  appears  to  require  consider- 
able skill  on  the  part  of  the  founder  to  obtain  sound  castings  of 
Muucl  metal,  and  the  unsuccessful  attempts  of  some  such  have 
prejudiced  many  against  its  use. 

The  value  of  nickel-steel  alloys  for  members  under  tension,  as 
valve  stons,  has  not  reedved  sufficient  recognition  by  the  water 
works  engineer. 

^While  unquestionably  not  possessing  the  nonooitosive  properties 
of  the  brasses  or  bronses,  a  proper  steel  alloyed  with  from  20  to  25 
per  cent  of  nickd  does  possess  such  properties  far  in  excess  of  ordi- 
nary carbon  steels  and  combines  with  this  property  physical  char- 
acteristics such  that  it  should  demand  the  careful  consideration  of 
the  engineer. 
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In  1905  the  Dopartment  of  Water  Supply,  Gas  and  Elpctricity 
of  New  York  City  specified  for  valve  stems  a  nickel  steel  to  con- 
tain not  more  than  0.05  per  (;ent  phosphoius  or  sulphur,  between 
0.21  per  cent  and  0.41  per  cent  carbon,  and  between  21  per  cent 
and  24  per  cent  nickel  and  to  have  a  tensile  strength  of  at  least 
80,000  pounds,  yield  point  of  40,000  and  an  elongation  of  22  per  cent. 

One  of  tbeee  stems  when  examined  after  five  years'  service  showed 
no  indication  of  ooirosion  of  that  part  immersed  in  water,  and 
only  sU^t  pitting  of  that  part  exposed  to  air. 

There  appears  to  be  very  little  data  available  showing  the  effect 
of  various  corrosive  substances  on  alloys.  Unquestionably  many 
of  the  manufacturers  of  such  materials  have  experimented  to  a  con- 
siderable extent  on  such  matprinl,  but  thore  appears  to  hnve  been, 
in  the  past  at  least,  a  dislike  ou  their  part  to  make  public  the  results 
which  they  may  have  obtamed.  There  are  appended  to  this  paper 
a  few  results  of  comparative  tests  that  have  come  to  the  attention 
of  the  writer  and  which,  while  by  no  means  complete  or  conclusive, 
may  be  of  some  assistance  in  the  selection  of  noncorrosive  alloys. 

THE  COBBOSIVB  BFFBCT  OF  MOIST  EABTB  ON  AM.OTB  Am)  STSBL 

Six  test  pieces  were  imbedded  in  n  box  of  rich  earth,  which  was 
kept  moist  with  water  and  occasional  additions  of  k  per  cent  solu- 
tions of  chlorides  of  sodium  and  magnesium.  The  weighed  speci- 
mens, consisting  of  rods  15.2  cm.  long  by  1.2  cm.  diameter,  pre- 
sented about  the  same  aita  to  the  corrosive  influences  in  the  soil. 
After  having  been  subjected  to  the  conditions  provided  for  a  period 
of  six  months,  the  specimens  were  taken  out,  washed,  dried  and 
reweigfaed.  The  loss  m  wein^t  represented  the  amount  of  oomsion 
in  each  case. 


MMrut 

OBtOnfALmUOBf 

umntwmnm 

gram* 

171.87 

0.16 

0.09 

182.11 

0.19 

0.11 

160.76 

0.19 

0.12 

Manganese  bronae  

161  65 

0.19 

0.12 

m.8d 

0.55 

0.33 

139.68 

1.46 

1.04 
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All  the  specimens  showed  the  eCFeet  of  more  or  less  oxidation  on 
the  surface,  the  Monel  metal  presenting  the  leaat  change  in  appear- 
ance as  a  i^ult  of  corrosive  action. 


COBROSION  TESTS  ON  CAST  MANGANT^E  BRONZE  AND  CAST 

MONKL  METAL 

Relative  corrosibility,  as  indicated  by  resistance  to  solvent  action 
of  acid  solutions  and  acid  solutionR  containing  dissolved  salts. 

Rmall  specimens  of  eacli  nu'tal  about  the  same  size  and  weight 
(35  grams,  with  length  and  liiameter  of  1.2  inch  and  0.5  inch)  were 
t?uhjected  to  the  aetion  of  100  cc.  of  the  solutions,  in  covered  glass 
beakers,  for  ten  days,  at  room  temperature.  The  specimens  were 
then  removed  from  the  flolntions,  washed,  wiped,  dried,  and  re- 
wd|^ed»  the  p^oentage  Iosb  in  weight  indicating  the  degree  or  ortrat 
of  corrosion. 

Corrosive  or  solvent  action  o/  10  per  cent  solution  of  sulphuric  acid 

Lot*  per  cent 

Monel  metal  0.096 

MangMiwe  bronie  0.018 

CormatM  oefe'on  of  10  per  cent  tulphwric  aeid,  eonhining  iron  ndpkate 

Monel  metal  0.32 

MangeneM  bronie  0.37 

Corrosive  aeUon  ofiOper  cent  aohuion  of  hifiroehlorie  aeid 

Monel  metal  0  .21 

Manganese  bronze  7.84 

Corronvo  aetion  oj  SO  per  cent  hydrochloric  add  sohUum  t9tl4  common  aolt 

in  solution. 

Monel  metal  0^1 

Mangueae  bronie   1 .04 

Comparative  Corrosion  List  of  Variuus  Alloys 
Duration  of  test  6  months 


UNO 

USAO 

rm 

IBOM 

MlOKaL 

AUoy  A  

67.7 

40.1 

0.44 

0.46 

1.3 

Alloy  B  

62.6 

36.1 

0.20 

1.1 

Alloy  C  

62.7 

35.1 

2.20 

Alloy  D  

61.0 

38.1 

0.20 

0.5 

Alloy  B  

80.0 

11.0 

Alloy  P  

54.3 

27.0 

0.10 

0.10 

18.3 
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Solution  No.  1  Sea  water. 

Solutsim  No.  2  Anunonium  chloride,  20  per  cent  solutioii.  • 

Solution  No.  3  Ferroua  sulphate,  10  per  cent  solution. 

Solution  No.  4  Sulphuric  acid,  10  per  Cent  comtnordal. 

Solution  No.  5  Swamp  water, 

Solution  No.  6  Sodium  hydroxide^  10  per  cent  solution. 


ALUOT 

woLjmom  no.  1 

■obimoN  MO.  s 

■obumnr  mo.  I 

Loss  in 

weiRlit, 

w).  in.  of 
auilMe 

AppeaiMKo 

Ldss  in 
weislit , 
grants  per 
■q.  iu.  of 

MuClM 

Loaa  in 
weight, 
gnuna  per 
aq.  in.  of 

Appaanmea 

A  

0.01S4 
0.1364 

0.1«»0 

0.1390 

0.1700 

0.0660 

smooth 
sound 

smooth 
sound 

etehed 
sound 

etched 
sound 

etched 
sound 

rough 
length- 
vise 
cracks 

0.3790 
4.2460 

3.60S0 

5.4530 

6.8080 
0.5611 

rough 
sound 

pitted,  dis- 
inte- 
e^rated 

i,  f  ry  rough 
disinte- 
grated 

very  rough 
disinte- 
grated 

very  rough 

rough 
deeply 
pitted 

0.085 
0.091 

0.003 

0.093 

0.060 

0.041 

smooth 
sound 

smooth 
sound 

etched 
sound 

smooth 
sound 

etched 
sound 

etched 
length- 

cracks 

B  

C  

D  

E  

F  

80I.mON  NO.  4 

SOttTION  HO.  5 

AOLT'TIOS'  NO.  0 

Lom  in 
weigiit 

AppMnwce 

I -OSS  in 
w  eight 

AppainuMe 

Loss  in 
weichl 

AppMwmBoe 

A  

0.102 

0.110 

0.132 
0.107 
0.147 
0.063 

etched 
sound 

etched 

sound 
etched 

sound 
smooth 

sound 
etched 

sound 
etched 

sound 

0.0030 

0.0014 

0.0043 
0  0117 
0.0020 

smooth 
sound 

smooth 

sound 
smooth 

sound 
smooth 

sound 
smooth 
sound 

0.0270 

0.0300 

0.0180 
0.0070 
0.0320 
0.0045 

smooth 
length- 
wise 

cradES 
smooth 

sound 
smooth 

sound 
smooth 

sound 
corroded 

sound 
clean 

sound 

B  

C  

D  

E  

F  
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THE  PKACTICAL  V  ALl  E  OF  PUBLIC  ITY  TO  THE  WATER 

WORKS  MAN^ 


Bt  S.  G.  Haddbn 

Occasionally  an  engineer  performs  a  valuable  service  by  bringing 
together  in  one  paper  data  bearing  upon  a  certain  phase  of  engi- 
neering science  which  previously  were  scattered  through  engineering 
literature.  It  has  occurred  to  the  author  that  he  might  perform 
service  to  the  water  works  fraternity  by  considering  in  this  paper 
the  value  of  publidty  to  water  worlts  men  and  the  agenciee  avail- 
able for  securing  it.  The  thoughts  mentioned,  therefore,  are  not 
btou^t  forward  as  fresh  discoveries,  but  are  submitted  m  the  nature 
of  a  review.  AH  of  the  activities  here  motioned  have  been  success- 
fully practiced  by  some  engineers  and  some  engineering  societies, 
but  so  far  as  the  speaker  knows  these  matters  have  been  very  gen- 
erally neglected  by  water  department  officials  and  by  the  water 
works  associations. 

For  tlif  jMirpose  of  this  paper  the  water  works  man  is  defined  as 
one  wiio  gives  his  entire  time  to  the  operation  of  city  water  works. 
Some  of  the  thoughts  brought  out  are  not  equally  applicable  to  all 
water  systems  without  regard  to  ownership,  but  the  limitations 
imposed  by  the  ioasL  of  ownership  are  obvious  and  need  not  be  indi- 
cated in  detail. 

For  the  purpose  of  being  specific  let  us  take  the  case  of  the  super- 
intendent of  the  municipally  owned  water  works,  and  consider  some 
of  the  publicity  measures  he  can  adnpt  to  the  advantage  ci  himself, 
of  his  department,  and  therefore  of  his  city:  (1)  The  preparation  of 
readable  annual  reports.  (2)  The  preparation  of  pamphlets  on  spe- 
cial subjects  for  distribution  HnK)nt;  water  takers.  (3)  The  prepa- 
ration of  reading  matter  for  publication  in  the  local  papers.  (4) 
Formal  advertising.  (5)  Circularizing  selected  lists  of  prospective 
customers.  (6)  The  making  of  addresses  before  p^atherings  of  people 
in  the  locality  served.    (7)  Tiie  holding  of  departmental  meetings. 

>  Read  before  first  annual  meeting  IlUnoie  Sectuni,  American  Water  World 
AMooiaiioD,  Mardi  10, 1915. 
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(8)  The  use  of  hand  bills  and  post^Ts.  (9)  Identification  with  and 
partieipation  in  the  activitieH  of  associations  of  water  works  men. 
These  points  will  be  taken  up  for  brief  discussion  in  the  order  named. 

ANNUAL  REPORTS 

Tike  annual  report  of  the  average  water  department  bears  evi- 
dence of  hvmried  and  compulsory  preparation.   It  is  perfunctory, 

lifeless,  uninteresting  and  of  small  value.  Usually  it  is  composed 
largely  of  statistical  matter  presented  in  the  form  of  tables.  Such 
matters  as  extensions  to  tlie  distribution  system  are  recorded  almost 
as  minutely  and  as  faithfully  as  the  surveyor  records  the  results  of 
his  surveys.  Thus  the  extensions  of  mains,  the  installation  of  hy- 
drants and  valves,  etc.,  are  tabulated  in  the  published  report  which, 
as  an  exchange,  goes  into  the  majority  of  the  municipally  owned 
plants  in  the  countiy  whidi  are  of  enough  importance  to  get  out  a 
report  in  eanshange.  Huough  this  agency,  tho^ore,  the  water 
superintendent  of  a  town  in  Utah  can  learo,  if  he  wants  to,  the  escact 
location  of  every  hsrdrant  in  any  large  city  of  Massachusetts  having 
a  publicly  owned  water  system.  But  such  information  would  be 
so  useless  he  probably  would  not  take  the  trouble  to  familiarize 
himself  with  it.  For  reasons  clear  from  the  foregoing  statements 
and  illustration  the  average  report  has  httle  value  as  an  exchange. 
Moreover,  tabulated  statistics  of  the  character  mentioned  possess 
only  small  interest  to  few  persons  in  (he  home  conununity.  These 
stadsucs  should  be  filed,  but  the  expense  of  their  pubhcation  is  un- 
warranted. 

Potentially  the  annual  report  is  an  important  publicity  agency. 
Some  life  should  be  put  into  it.  The  report  may  well  begin  with 
an  interesting  running  account  of  the  important  activities  of  the 
department  for  the  year.  This  should  be  prepared  with  a  view  to 
its  publication  in  local  papers.  The  report  should  give  specific  in- 
formation of  general  interest  to  othm  in  the  bumneas  and  to  active- 
minded  people  in  the  home  community.  Some  things  which  fulfill 
this  specification  are:  Special  reports  made  during  the  year  by  out- 
side experts;  the  making  and  results  of  special  studies  and  tests  by 
department  employees;  summaries  of  statistics  in  standar*!  form; 
descriptions  of  the  handling  of  problems  presenting  special  dilfi- 
culties  and  having  somewhat  spectacular  features,  a  concise  de- 
scription and  history  of  the  water  system;  numerous  photographs 
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of  works  finished  and  under  construction;  a  discussion  on  the  use 
and  abuse  of  the  water  system  in  the  home,  etc.  Such  matters 
would  make  a  report  both  readable  and  instructive,  and  would 
quicken  the  citizen's  intereBt  in  and  appreciation  of  the  water 
worics  of  his  city. 

PAHPHUITS 

A  number  of  water  departments  have  made  use  of  pamphlets  to 
instruct  consumen  in  the  proper  reading  of  water  meters,  and  a  few 
have  adopted  the  same  means  to  curtail  the  waste  of  water  in  lawn 
Bpiinkling.  A  notable  example  of  the  Utter  dass  was  the  pamphlet 
issued  by  the  water  department  of  a  western  city,  a  few  years  ago, 
cm  the  making  and  care  of  lawns.  The  superintendent  realised  that 
consumers  were  using  altogether  more  water  than  was  necessary  in 
lawn  qirinlding,  and  he  got  out  the  pamphlet  to  show  people  that 
water  alone,  even  a  flood  of  it,  will  not  make  a  good  lawn.  This  is 
a  publicity  mensure  which  may  well  be  adopted  whrni  the  water 
supply  if?  limited,  or  the  pumping  facilities  inadequate  on  peak  load, 
and  where  flat  rat^  are  in  force.  Of  course  with  a  fully  metered 
and  ample  supply,  properly  determined  rates,  and  adequate  pump- 
ing  facilties  there  is  no  occasion  for  limiting  the  use  of  water  in 
sprinkling.  The  qpeaker  has  believed  for  some  time  that  where  it 
is  desirable  to  limit  the  use  of  water  for  lawn  sprinkling,  experiments 
might  wen  be  made  on  grass  plats  on  the  pumping  station  grounds 
for  the  purpose  of  determining  the  pmpeae  amount  of  water  to  keep  • 
grass  green  and  growing  under  local  conditions  of  soil,  temperature 
and  precipitation.  Such  e^teriments  would  soon  furnish  a  depend- 
able guide  to  the  man  who  wants  to  use  just  enough  water  to  keep 
his  lawn  in  good  shape.  The  pamphlet  furnished  the  proper  means 
of  recording  the  results  of  such  experiments. 

♦ 

NEWSPAPERS 

^le  newspaper  furnishes  by  far  the  best  publicity  medium  in  a 
community.  Articles  should  be  written  in  popular  style  sad  their 
acceptance  for  use  is  assured.  The  average  local  newspaper  is 
hungry  for  copy  and  the  editor  will  gladly  run  readable  articles 
pertaining  to  the  design,  construction  and  operation  of  the  local 
water  sy^stem  when  these  matters  possess  news  value.  It  is  a  mis- 
take to  suppose  that  newspapers  want  only  highly  sensational 
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matter.  They  would  give  more  space  to  engineering  matters  but 
for  the  fact  that  the  stafT  reporter  lacks  the  technical  knowledge 
requisite  to  the  preparation  of  articles  on  engineering  works.  Some- 
one ill  the  water  department  should  write  these  articles  when  any- 
thing is  to  be  gained  by  their  publication.  When  funds  are  wanted 
for  water  works  betterments  the  newspaper  colunms  should  be  used 
for  the  stating  of  arguments  favorable  to  the  improvement  or  exten- 
sion of  works.  This  phase  of  the  subject  presents  such  large  possi- 
bilities that  no  effort  ean  here  be  made  to  cover  it  except  by  sug- 
gestion. The  two  thou^ts  of  major  importance  are  that  nearly 
everybody  reads  the  newspapers  and  that  editors  are  willing  to  pub- 
lish any  sort  of  solid  information  if  it  possesses  news  value.  The 
suggested  uses  of  the  newspaper  also  make  for  friendly  relations 
between  the  editor  and  water  officialB.  Surely  this  is  a  desirable 
condition. 

FOBMAL  ADVEBTISINa 

The  modern  water  system  Is,  in  a  sense,  a  manufacturing  plant 
of  which  the  product  is  pure  water.  The  sale  of  this  water  produces 
the  revenue.  While  comparatively  few  cities  have  competing  water 
systems,  very  few  public  supply  systems  enjoy  a  complete  monopoly. 
There  are  usually  numerous  competitors  in  the  f oim  of  shallow  wells. 
Here  is  a  case  where  it  is  to  the  public  good  for  the  large  concern  to 
crowd  out  all  the  small  ones.  It  is  not  only  the  business  but  the 
duty  of  the  wat«r  official  to  sell  his  product  to  the  exclusion  of  all 
similar  products  of  inferior  grade.  All  surface  wells  in  eities  are 
polluted  or  are  constantly  lial^lc  to  pollution.  They  should  be  closed 
and  an  effective  method  of  accomplishing  this  result  is  by  adver- 
tising the  good  quality  of  the  pul)lic  supply  and  the  pour  quality  of 
shallow  well  water.  In  so  fai'  as  this  is  a  business  mutter  it  sliuuld 
be  handled  by  business  methods.  Advertising  copy  should  be  pre- 
pared, showing  analyses  of  the  competing  supplies,  and  published 
in  the  local  papers  at  usual  space  rates.  This  has  been  successfully 
practiced  in  several  cities.  In  the  Proceedtnga  of  the  American  WaUr 
Works  Assodalim  for  1910  there  is  a  paper  by  Mr.  Dow  R.  Gwinn 
entitled:  "Advwtising  the  Water  Works  Business."  This  is  a  most 
interesting  and  valuable  discussion  of  this  form  of  publicity.  It 
should  be  read  frequently  by  managers  of  both  municipally  and 
privately  owned  plants.  As  Mr.  Cwinn  pointed  out,  water  works 
advertisements  are  of  two  types:  commercial  and  educational,  but 
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fhr  latter  imisf ,  in  the  nature  of  things,  be  a  help  to  the  former. 
Household  conveniences  such  ns  bathroom  facihties,  kit  (  hen  sinks, 
and  water  motor  washing  maciunes  may  be  mentioned  jis  items 
to  advertise  from  the  commercial  side.  Tender  the  educational  side 
good  will,  among  other  tbin^,  can  be  built  up. 

CIBCULARIEING  LISTS 

Tn  any  locality  it  is  not  a  difficult  matter  to  obtain  a  list  of  the 
names  of  the  householders  who  are  within  easy  reach  of  the  distri- 
bution system  of  the  public  wat«r  supply  i)ut  who  are  using  shallow 
well  water.  This  list,  in  part  or  in  its  entirety,  can  be  circularized 
to  advantage.  Circulars  should  be  drawn  up  to  show  the  supe- 
riority of  the  pubGc  over  the  individual  supply,  giving  data  on  cost 
of  service,  relative  purity  of  the  two  BuppUee,  the  convenience  of 
having,  at  all  times,  water  under  pressure  in  the  house,  etc.  These 
eirculars  may  be  either  mailed  or  delivered  by  an  employee  of  the 
department.  This  publicity  measure  possesses  the  considerable 
advantage  of  reaching  surely  and  directly  the  persons  who  con- 
stitute the  department's  best  "  prospects''  for  new  business. 

ADDRESSES 

There  are  times  when  publicity  through  addresses  before  gather- 
ings of  the  people  will  be  helpful  to  the  water  official.  Again  let 
us  suppose  that  an  election  is  to  be  held  so  that  the  people  can 
vote  on  a  bond  issue  for  wat(^r  works  improvements.  At  such  a 
time  if  there  are  any  speech  makers  in  the  water  department  they 
should  seek  an  opportunity  to  address  such  bodies  as  chambers  of 
commerce,  civic  associations,  and  clubs  of  all  sorts.  Even  the  high 
school  classes  may  be  addrewised  t<»  advantage,  for  in  these  timers 
many  of  tlie  higli  school  age  have  already  enjoyed  much  greater 
educational  advantages  than  did  their  parents  and  their  influence 
at  home  is,  th^efore,  out  of  proportion  to  their  age  and  general 
experience.  At  times  of  rate  revision  addresses  are  also  helpful. 
This  form  of  direct  appeal  is,  of  course,  a  very  effective  publicity 
measure.  In  ordinary  times  an  occasiotud  descriptive  lecture  on 
the  history  and  construction  of  the  local  water  system  before  an 
actively  interested  body  is  always  worth  while. 
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DBPA&TMENTAL  MSEXINGS 

ThB  progreoBively  managed  munioipal  water  department  of  San 
DiegOi  California,  has  recently  secured  considerable  publicity  at 
home  and  throughout  the  country  by  holding  what  might  be  termed 
a  school  for  water  works  employees.  The  department  does  all  its 
construction  work  by  force  account.  Considerable  work  of  this 
charaoter  is  now  goin^  on  and  several  hundred  men  arc  employed. 
The  superintendent  liris  caused  to  be  held  monthly  meetings  at 
which  all  the  employees  get  together  for  the  purpose  of  petting 
better  acquainted  and  in  order  to  familiarize  each  of  the  bureaus, 
into  which  the  department  is  divided,  with  the  work  done  and  the 
methods  employed  in  the  other  bureaus.  Thus  a  study  is  made  of 
the  proeedure  within  the  dqmrtment  from  the  time  a  request  for 
material  is  issued  until  the  material  is  delivered  on  the  ground  and 
ultimately  placed  m  the  improvement  for  which  it  was  ordered.  At 
these  meetingiEi  the  various  construction  foremen  and  other  employees 
of  corresponding  rank  in  other  bureaus  read  papers  in  which  they 
record  their  experiences  and  the  methods  they  employ  in  handUng 
the  work  in  their  charge.  The  men  take  a  keen  interest  in  the 
meetinpf  and  the  results  obtained  have  considerably  raised  the 
efficiency  of  the  department.  Good  fellowship  is  also  promoted, 
as  it  brings  the  men  and  foremen  together,  oftentimes  eliminating 
imaginary  grudges.  The  superintendent  gets  in  direct  personal 
touch  with  the  various  employees  by  means  of  these  meetings.  The 
papers  read  are  good ;  those  the  speaker  has  seen  are  in  quality  fully 
up  to  the  average  paper  before  the  smaHer  water  works  associations* 
Of  course  each  meeting  is  reported  in  the  local  papers  and  good 
publicity  is  thereby  secured.  Effort  toward  self -improvement  ia 
univenmlly  commended  in  individuals  and  the  same  must  be  true 
of  water  departments. 

HAND-BIUiB  AND  P06TEB8 

Hand-bills  have  been  used  in  emergencies  to  supplement  news* 
paper  announcements  advising  consumers  to  boil  the  water.  They 
have  also  been  used  in  hou8e-to4iouse  canvasses  for  the  purpose  of 
*  curtailing  the  waste  of  water  from  defective  plumbing  and  careless 

use.  Posters  have  been  used  for  emergency  purposes  as  stated  for 
hand-bills.  They  have  also  been  used  for  advertising  purposes. 
Thus  in  one  city  where  the  water  works  had  to  compete  with  shal- 


Digitized  by  Google 


VALUa  OF  PUBUCITT  TO  TBK  WAtKR  V0BX8  MAN  365 


low,  private  wells,  crayon  sketches  on  large  posters  were  drawn  to 
show  how  the  water  in  such  wells  becomes  polluted  from  various 
causes.  These  posters  were  eonspirnously  displayed  on  bill  boards 
in  various  parts  of  the  city.  In  general,  hand-bills  and  posters 
should  be  used  only  for  the  purpose  of  supplementing  other  publicity 
measures. 

IDENHnCATION  WITH  WATER  ASBOCIATTONB 

Some  publicity  usually  comes  through  local  papers  to  the  water 
department  which  sends  a  delegate  to  the  convention  of  a  water 
works  association.  This  is  the  best  evidence  the  conununity  could 
have  that  its  water  departmrat  manag^ent  is  endeavormg  to  keep 
up  with  the  times.  So  much  for  the  department.  As  for  the  dele- 
gate as  an  individual  there  can  be  little  doubt  that  if  he  attends 
the  conventions  f^pilarly  and  takes  an  active  interest  in  the  pro- 
ceedings he  is  safeguarding  his  future  in  the  business.  The  thoughts 
he  takes  to  the  convention  strengths  him  with  others  in  the  busi- 
ness; the  thoughts  gained  at  the  convention  and  taken  back  home 
tend  to  fortify  him  in  liis  position  in  his  community. 

PUBLICITY  WOEK  BY  WATEp  WOHKS  ASSOCIATIONS 

Delegates  to  water  works  conventions,  as  is  the  case  in  all  other 
engineering  society  n^tingSi  arr^  rather  prone  to  say  that  the 

public  should  do  thus  and  so.  I'he  trouble  with  this  practice  is 
readily  illustrate<l.  Suppose  the  subject  under  discussion  is  the 
neglect  or  incompetent  operation  of  small  filtration  plants.  The 
average  delegate  knows  these  jilants  are  often,  i^erhaps  usu;Llly, 
handled  to  poor  advantage.  The  fault  is  said  to  lie  with  the  public 
and  this  is  true,  but  the  fact  should  be  stated  directly  to  the  public; 
that  would  be  education.  When  a  water  works  man  tdls  one  or  a 
group  of  his  contemporaries  that  small  filter  plants  are  often  abused, 
he  states  a  thing  they  all  know  and  deplore.  That  is  commiseration, 
not  educa^n.  It  seems  to  the  speaker  that  there  has  been  too 
much  of  this.  There  can  be  no  doubt  that  the  associations  have 
always  been  willing  and  anxious  to  educate  the  public  and  they 
have  accomplished  much  by  indirect  methods.  Much  more  could 
and  should  be  accomplished  by  direct  methods.  The  author  believes 
the  American  Water  Works  Association  should  have  a  pubhcity 
committee  whose  function  it  would  be  to  prepare  matter  pertaining 
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to  the  \va(oi  works  business  for  publication  in  newsjKiprrs  Such 
a  romriiittec  would  incrra<?c  immeasurably  the  usefulness  of  the 
asHOciatioii.  Thus  let  us  suppose  the  association  frols  that  small 
filters  are  too  often  neglected,  'i'lien  the  publicity  coimnittee  should 
prepare  short  articles  on  that  subject  and  send  them  to  newspaper 
editors  in  towns  having  such  filters.  Ttiat  seems  the  best  way  to 
bridge  the  gulf  wliieh  now  lies  between  those  competent  to  teach 
and  those  who  need  instruction. 

Again  the  public  needs  to  leam  the  importance  of  having  trained 
men  in  chai|^  of  water  works  operation.  College  training  is  not 
implied  in  that  statement,  for  the  man  who  has  had  years  of  pmc- 
tice,  suppl^ented  by  the  prop^  amount  of  reading  and  study,  is 
a  trained  man  in  the  sense  here  intended.  Thi.s  is  a  matter  the 
suggested  publieity  committee  might  well  work  upon.  It  is  not  so 
essential  that  municipal  plants  be  taken  out  of  pohtics  as  that  trained 
men  be  appointed  to  take  charge  of  them,  and  educational  work 
along  this  line  is  certain  to  be  productive  of  much  good  to  the 
water  works  business.  Even  politicians  can  be  made  to  see  that  the 
appointment  of  trained  men  is  a  vote  catching  medium. 

As  stated  earlier  in  this  paper,  in  discussing  newspaper  publicity, 
editors  will  gladly  accept  for  publication  such  matter  as  the  sug- 
gested publicity  conmiittee  would  prepare.  In  theprocess  of  handling 
this  matter  the  editor  would  become  well  informed  and  could  be  de- 
pended upon,  in  thv  majority  of  csseSi  to  bring  the  same  subjects 
up  again  in  his  editorial  writing. 

All  the  water  works  associations  are  .seeking  new  members.  In 
this  connection  it  is  interesting  to  note  that  the  membership  of  the 
Cleveland  I'^ngmucring  Society  incrca.scd  over  50  per  cent  within 
two  yeai-s  after  the  api)ointment  by  the  .society  of  a  publicity  com- 
mittee. This  is  a  remarkable  rate  of  growth  for  a  society  over  30 
years  old.  Publicity  work,  such  as  suggesti^d  for  the  American 
Water  Works  Association,  will  surely  add  many  new  members  each 
year. 

DISCUSSION 

Mh.  Dow  R.  Gwinn:  The  speaker  listened  to  Mr.  Hadden's 
paper  witii  much  interest,  as  he  is  a  thorough  believer  of  publicity 
in  the  water  works  business.  The  average  customer  has  very  little 
idea  of  the  diiheulties  which  the  water  works  men  must  meet  in 
supplying  water.  If  our  customer  knew  something  of  the  problems 
that  we  &rQ  compelled  to  solve,  they  would  be  more  charitable  with 
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tbf^ir  criticism  and  would  pay  thoir  bills  with  better  grace.  It  is 
good  policy  to  takn  the  public  into  your  confidence  and  let  them 
know  what  you  are  doing. 

Mr.  Hadden  very  kindly  referred  to  the  paper  which  the  spe^iker 
presented  to  the  American  ^Vater  Works  Association  at  the  New- 
Orleans  convention  in  1910  and,  by  the  way,  he  has  a  number  of 
extra  copies  of  this  paper  which  he  would  be  pleased  to  furnish  to 
anyone  who  is  interested. 

Mr.  Hadden  has  well  said  that  the  best  publicity  medium  in  a 
community  is  the  newspaper.  While  the  speaker  would  not  confine 
publicity  work  to  newspapers,  he  believes  that  the  majw  part  of 
the  money  spent  along  this  line  should  be  used  for  newspaper  adver- 
tising. Wc  have  contracts  with  our  daily  papers  for  a  1  inch  adver- 
tisement for  cyery  day  in  the  year,  so  that  the  company  is  always 
represented  in  every  issiio  of  each  of  the  daily  papers  published  in 
the  city.  Wc  have  about  forty  ditferent  ads  which  arc  used  for  this 
purpose  akeinating  from  day  to  day  and  when  the  entire  lot  is  used, 
they  commence  over  again.    Some  of  the  ads  read  as  follows: 

Good  Morning :  Have  you 
used  Filtered  Water 
This  MiMrningf 

Pure  Filtered  Wat«fr 
Bath  Room  in  6  room  house 
3^  per  day. 

The  Good  Landlord  puts 

City  Water  in  Kitchen  and 
keepe  his  tenants 

The  Public  Be  Pleased. 
We  strive  to  make  City  Water 
Service  as  near  perfection 
as  possible. 

Sometimes  we  use  a  half  page;  sometimes  we  use  a  whole  pag;e, 
and  on  one  occasion,  wc  used  a  double  page,  when  we  used  a  large 
cut  showing  how  well  water  is  contaminated  from  privy  vaults. 
We  pay  special  attention  to  the  headlines,  some  of  which  are  as 
follows: 

The  Public  He  Pleased. 
Come  on  in,  the  Water's  fine. 

Don't  be  tied  to  the  Pump. 
Get  on  the  Water  Wagon. 
Fix  up  the  Old  House. 


Give  up  the  baek -breaking  pump, 
Use  Filtered  Water. 

City  Water  in  Terre  Haute 
it  purified  by  seientifie 
methods  in  charge  of  an  expert. 
It  is  tested  every  day. 

Filtered  Water  Kitchen  Sink— 
6  Room  House— l^c  per  day. 

Don't  be  tied  to  the  Pump. 
Get  City  Water  in  the  Kitchen. 
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Wo  have  used  quite  a  mimhcr  of  cuts  nivi  on  several  occasions, 
used  a  large  cut  runninf:;  across  the  page,  stiowing  the  park  at  the 
pumping  station  and  a  portion  of  the  buildingis,  with  the  headline, 

THE  HOME  OF  PURE  FILTERED  WATER 

We  have  used  some  posters,  but  as  stated,  belieye  that  the  best 
results  can  be  obtained  by  advertising  in  the  ncwspapMS. 

About  four  ypan?  ago,  we  did  consideral)le  circuh\rizing.  Fii-st, 
we  went  througli  the  street  index  in  the  local  directory  and  checked 
off  the  addresses  of  all  wlio  were  using  city  water  and  found  that 
there  were  over  4000  premises  along  the  line  of  our  mains  that  were 
not  using  water  from  us.  We  then  prepared  a  half  dozen  circular 
letters,  which  were  printed  on  the  niiineograph  and  the  addresses 
put  on  with  the  typewriter.  The  typewriter  ribbon  corresponded 
very  dosely  in  shade  and  color  to  the  ink  used  by  the  mimeojpraph 
and  the  letters  had  the  appearance  of  bdng  typewritten.  These 
letters  were  omiled  to  more  than  4000  people  and  were  accompanied 
with  a  circular  on  colored  paper,  with  attractive  type  and,  in  some 
cases,  with  cuts.  The  letters  were  sent  out  about  a  week  or  ten 
days  apart.  One  man  came  in  and  said  that  he  had  received  three 
of  our  letters  and  was  ready  to  put  in  city  water.  He  was  the  head 
of  a  large  histitution  which  uses  $2.50  to  S300  worth  of  water  a  year. 

One  of  the  best  things  that  we  sent  out  in  connection  with  these 
circular  letters  was  a  pamphlet  entitled  ''An  Important  Trial," 
which  purported  to  be  the  trial  of  Mr.  City  Well  and  Mr.  Privy 
Vault.  It  was  gotten  up  m  legal  style  and  attracted  a  good  deal 
of  attention.  To  those  who  are  interested,  the  speaker  will  be 
pleased  to  send  a  copy  of  this  pamphlet. 

In  addition  to  the  publicity  work  already  mentioned,  will  say 
that  we  believe  that  a  good  way  of  getting  the  public  familiar  wiUi 
what  we  are  doing  is  to  have  them  visit  our  pumping  station.  Work- 
ing along  this  line,  we  engaged  a  landscape  gardener,  spent  hundreds 
of  dollars  for  trees  and  shrubberies,  fixed  up  a  tennis  court  for  the 
use  of  the  public,  and  really  have  a  very  beautiful  park  at  our 
pumping  station.  We  invite  the  public  to  use  our  tennis  court  and 
to  have  picnic  lunches  at  the  plant.  On  several  occasions,  we  have 
invited  the  local  medical  society  to  visit  the  plant  and  have  served 
supper.  We  have  also  had  the  Young  Business  Men's  Club,  the 
Manufacturers'  Club,  and  also  the  city  officials.   Some  of  the 
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teachers  in  the  public  schools  have  taken  their  classeB  to  the  plant 

and  Professor  Bruce,  who  has  charge  of  the  chemistry  class  at  the 
State  Normal  School,  makes  a  point  of  taking  each  of  his  classes  to 
the  pumping  station  and  gives  them  a  talk  on  the  Purification  of 

Water. 

Accepting  an  iuvitation  from  the  Manufacturers'  Chih,  the  speaker 
gave  them  a  talk  on  the  Methods  of  Testing  Meters,  t  he  Purification 
of  Water  and  Results  Obtained.  He  had  a  number  of  charts,  show- 
ing the  daily  average  bacteria  in  the  river  water  and  in  the  filtered 
water,  and  also  the  reduction  in  cost  of  water  to  residence  con- 
sumets  who  were  on  metera. 

There  is  another  method  of  publicity  which  we  use  that  brings  good 
results:  Our  bills  are  payable  quarterly  and  at  the  beginning  of  each 
quarter,  for  a  period  of  ten  days,  we  have  a  notice  in  the  paper  to 
the  effect  that  "Water  bills  are  now  due  and  payable.  Pencils  to 
first  comers/'  We  buy  50  gross  of  lead  pencils  at  one  time  at  13 
per  gross,  or  a  trifle  over  2  conts  apiece.  They  are  first  class  lead 
pencils,  coated  with  wliite  er'unrl,  with  gilt  top  and  rubber  and 
inscribed  in  gilt  letters,  "Coinpiiments  Terre  Haute  Water  Works 
Co."  "Pure  Filtered  Water — Low  Rates."  These  pencils  are  dis- 
tinctive and  when  one  takes  out  a  white  pencil,  practically  everyone 
present  knows  that  it  is  one  of  the  water  works  pencils,  and  an 
expression  frequently  heard  is  "I  see  you  have  paid  your  water 
biU."  The  beautiful  white  enamel  is  suggestive  of  the  purity  of 
the  water,  while  the  gilt  letters  suggest  that  the  water  is  good  as 
gold. 

As  these  pencils  are  given  out  from  the  first  to  the  eleventh,  at  the 

time  the  quarterly  payments  are  due,  the  people  have  learned  that 
it  is  better  to  pay  their  bills  promptly  and  get  a  pencil.  When  bills 
are  not  paid  promptly,  we  miist  sprul  a  notice  by  mail  with  a  two 
cent  stamp  and  envelope,  making  the  cost  ccjual  to  the  cost  of  a 
lead  pencil.  Hence,  we  believe  that  outside  of  the  value  as  an 
advertising  medium,  we  are  getting  a  good  return  on  the  investment. 

In  our  city,  where  water  can  be  secured  from  the  ground  at  a 
nominal  expense,  it  is  necessary  to  educate  the  people:  to  show  the 
advantages  of  using  water  under  pressure,  and  also  the  danger  of 
contanunation  of  water  taken  from  the  ground  on  account  of  the 
large  niunber  of  privy  vaults.  One  day  a  man  came  into  the  office 
and  wanted  water  for  sprinkUng  purposes.  We  suggested  that  he 
also  should  take  the  water  for  domestic  use,  but  he  quickly  replied 
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that  he  had  a  fjocvl  well,  the  beM  one  m  that  part  of  the  city,  that 
people  came  from  bevoral  blocks  around  there  to  get  water  from  his 
well.  We  asked  him  if  he  had  ever  had  the  water  analyzed  and  he 
aud  nO|  that  the  water  waa  all  right;  it  was  clear  and  nice  and  cold 
and  it  vas  not  necessary  to  have  it  analysed.  We  offered  to  furnish 
him  with  a  bamel  of  salt,  free  of  cost  to  him,  if  he  would  put  it  in  the 
privy  vault  and  then  if  the  water  from  the  well  became  salty^  he 
would  know  where  some  of  it  was  coming  from.  He  refused  to  accept 
the  proposition  and  when  we  pressed  him  for  a  reason,  he  said  it 
might  spoil  his  well. 

The  average  water  works  man  will  want  to  know  if  advertising 
the  water  works  business  pays  and  in  reply,  the  speaker  will  say 
that  when  he  came  to  Tcrre  Havitc  14  yeare  ago,  the  company  had 
about  2000  rustomers,  after  being  in  the  busines8  for  27  years.  We 
now  ha\e  about  7000  customers  and  the  gross  earnings  are  more 
than  double  what  they  were  14  years  ago.  Of  course,  all  of  this 
increase  is  not  due  to  advertising,  for  we  iiave  made  a  point  of  serv- 
ing a  very  high  grade  of  filtered  water.  We  have  an  unusually  good 
plant  and  are  getting  fine  results  in  the  way  of  bacterial  reductions. 
We  have  a  laboratory  and  make  daily  examinations  of  the  filtered 
and  unfiltered  water.  Good  water  and  good  service  attract  busi- 
ness, but  advertidng  is  a  material  help  in  developing  business. 
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ThB  tiUe  ^'Ancient  and  Modem  Accounting  for  Public  Utilities" 
might  presuppose  starting  with  by-gone  ages,  but  those  words  were 
selected  because  "ancient"  books,  forms  and  accounting  reoords 

have  but  recently  been  prescribe<l  and  insisted  upon  by  a  public 
utility  commission  in  unc  of  the  states  of  pn^esaive  and  up-to-date 
United  States  of  America. 

With  the  hope  that  the  utiHties  of  Illinois  may  see  what  burdens 
may  be  placed  upon  them  by  those  liokiiiig  poHtical  positions,  the 
thought  of  appearing  before  you  came,  and  time  in  preparing  this 
address  has  been  taken  from  a  very  busy  Ufe.  What  must  be  done 
ID  Illinois  is  for  the  public  utilities  to  demand  and  secure  forever 
their  personal  liberty  of  keeping  thdr  individual  accounts  on  the  best 
books  and  fonns  they  can  find  or  design,  provided  that  each  and 
every  item  of  recetpts  and  expenditures  shall  be  recorded  according 
to  rt  iinifonn  dasenfication  and  distribution.  The  annual  reports 
of  all  utilities  proper  to  be  compared  one  with  another,  must  be  sim- 
ilar and  uniform  to  the  minutest  detail,  and  all  made  accoi^ing  to 
every  requirement  of  the  Public  Serv'ice  Commission  of  the  state. 
Uniformity  of  classification  and  annual  reports  must  be  insisted 
upon  by  the  state  of  Illinois  and  complied  with  completely  by 
every  pubhc  utility  in  this  state. 

"Ancient"  account  keeping  was  "single  entry" — ^a  record  oa  a 
stone,  piece  of  bark,  wood,  etc.  Occasionally  now  we  hear  single 
entry  urged,  when  one  playfully  tells  another  to  'Tut  it  on  ice" 
when  no  intention  of  payment  is  indicated*  Answering  an  oft 
repeated  question,  "angle  entiy"  means  the  recording  of  a  charge 
or  a  credit  in  one  place  without  a  counter  balancii^  credit  or  debit. 
This  system  permits  of  unlocated  enois  and  provides  no  balancing 
(tf  accounts  to  prove  accuracy. 

When  double  entry  was  originated,  a  two  column  book  called  a 

*Read  htiore  first  annual  meeting,  lUinoia  Seciion,  Amoican  Water 
Works  Aeaoeiation,  March  10,  IMS. 
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journal  was  used,  so  that  the  left  column  might  contain  the  debits 
and  the  right  column  the  credits.  Tlio  double  entry  ledger  was 
also  designed  hack  in  tliose  ancient  days.  Both  of  these  forms  have 
almost  entirely  disappeared  from  modern  account  keeping,  but  an- 
other state  has  prescribed  and  insists  oil  the  use  toda}'  and  in  future 
of  these  forms,  which  are  almost  identical  with  the  books  our  great 
grandfathen  purehaaad  at  the  eomer  grooeiy. 

Here  are  drafts  of  these  ancient  fomiB  prescribed  for  the  use  of 
modem  utilities  which  use  tungsten  lamps,  telephones  and  type- 
writers. Why  should  not  this  State  Utility  Commission,  with 
equal  right,  prescribe  tallow  candles,  and  that  all  messages  be 
written  in  longhand  and  sent  by  messenger.  Does  not  this  illua- 
trate  the  danger  in  delay  in  making  yourself  heard  before  forms  are 
prescribed  rather  than  be  forced  to  use  unsuitable  forms  or  fight 
for  the  right  aften^  ards  to  use  your  own  modem  accounting  forms 
aud  si>ecially  designed  records? 

Right  here  let  it  be  known  that  the  State  Public  Utilities  Com- 
mission of  Illinois  lias  repeatedly  expressed  their  fmlicy  as  not  to 
even  recommend  forms  and  systems.  They  will  pro\ide  forms  for 
annual  reports  and  carefully  writt^  instructiong  covering  the  classi- 
fications of  accounts  and  analysis  of  receipts  and  expendituies. 
Let  us  hope  they  will  always  adhere  to  that  poliey,  which  they  mSl 
do  if  urged  to  do  so  by  the  utilities  of  this  state.  Personal  liberty 
must  be  expected  and  demanded. 

The  Interstate  Commerce  Conmiission  has  provided  very  com- 
plete instructions  for  many  utilities,  but  does  not  require  the  use 
of  any  particular  forms  for  keeping  the  accounts.  The  following 
quotation  is  made  from  a  uniform  system  of  accounts  for  telephone 
companies: 

The  bodckeeping  system  here  described  is  suggested  for  the  use  of  emftU 

telephone  companies— the  use  of  thie  bookkeeping  system  in  whole  or  in 
part  is  not  oblipfitorv  and  companies  may  adopt  for  the  prc^tnif  nny  hook 
keeping  system  desired  for  them,  if  the  one  chosen  will  produce  the  results 
required  by  the  system  of  aceounts, 

B^ore  considering  the  forms  and  systems  of  bookkeeping,  let  us 
examine  a  book  of  instructions.  In  this  printed  instruction  book 
for  water  utilities  issued  by  a  neighboring  state,  we  find  many  things 
inconipl(  te,  contradictory,  and  impossible.  In  the  opening  lines 
of  instructions,  we  read: 
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Operating  revenues,  earnings  from  commercial  sales.  Cre<lit  this  account 
with  all  revenue  from  water  sales  to  commercial  consumers,  both  where  the 
reveniae  is  dependent  on  tbe  quanti^  of  water  taken  as  recorded  by  meter, 
and  where  aaeli  water  is  sidd  at  flat  rates  independent  of  the  quantity  taken. 

In  no  place  within  the  covers  of  this  book  in  the  word  "revenue" 
d^ned.  One  is  left  to  make  his  own  interpretation  of  the  word 
"fevenue"  and  to  keep  his  boolcs  aooordingiy.  One  man  may  have 
been  keeping  his  books  on  a  basis  of  cash  received  and  casli  paid. 
In  such  a  case  tiie  "revenue"  is  made  up  of  the  cash  received  day 
by  day  and  month  by  month  through  the  year.  Where  the  flat 
rate  alone  prevails,  the  collections  are  in  advance  of  service,  the 
cost  of  providing  which  is  yet  to  be  paid.  Where  both  fiat  and 
meter  rates  are  used,  part  of  the  cash  ia  for  ser\'ice  in  advance,  and 
part  for  tlic  water  that  has  been  pumped  during  previous  months, 
"Revenue"  in  either  case  does  not  coordinate  with  operating  expenses. 

The  manager  of  another  plant  may  report  as  "revenue**  such  au 
amount  monthly  and  yearly  as  closely  represents  the  amount  paid 
or  to  be  paid  for  water  service  had  and  delivered  on  an  entirely 
different  but  more  accurate  basis.  He  may  take  one-third  or  one- 
sixth  of  monthly  ''revenue"  from  fiat  rates  paid  in  advance.  He 
may  credit  "revenue"  monthly  with  hydrant  and  similar  rentals. 
He  may  credit  as  "revenue"  monthly  a  carefully  calculated  sum  for 
the  accrued  meter  rates,  which  are  payable  at  a  later  date,  either 
monthly,  quarterly  or  semi-annually* 

Can  any  proper  comparison  of  revalue  and  expenses,  asi^ts  or 
liabilities  be  made  when  the  most  important  element  in  determining 
rates  and  values,  namely  "revenue,"  is  so  incompletely  described  as 
to  justify  siK'h  a  widr  dilYerence  in  its  determination  in  the  prepara- 
tion of  the  annual  report  to  the  coimnission? 

In  this  same  book,  we  read  the  following  instructions  as  to  taxes: 
"This  account  shall  cover  aU  taxes  chargeable  against  the  water  utiU- 
tiee."  Does  anyone  know  whether  they  should  report  as  taxes  for 
the  year  1916  tiie  amount  that  was  assessed  as  at  last  April  but 
payable  in  the  year  1915  for  the  year  1914,  as  b«ng  the  taxes  for 
the  twelve  months  to  December  31,  1915,  or  the  twelve  months  to 
April  1,  1915,  using  in  the  report  for  the  year  1915,  four  months  of 
the  1915  levy  and  eight  months  of  the  191 1  levy?  Should  a  utility 
report  as  taxes  the  amount  paid  in  cash  in  1915  as  required  by  the 
government  in  the  Income  Tax  Report,  or  should  they  report  as 
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taxes  for  the  year  1915,  the  taxes  which  are  assessed  in  April,  1915, 
for  that  yoar?  Who  can  stnte  positively  what  is  meant  in  this 
printed  book  of  instructions,  as,  the  charge  against  revenue  for  taxes 
in  making  an  annual  report,  and  can  he  bp  «ure  that  his  report  can 
be  correctly  compared  with  that  of  every  other  water  utility  in  that 
state? 

Pick  out  one  more  word — "depreciation,"  with  the  instructions 
appeuriug  in  two  places.    On  one  page  we  read: 
• 

Every  public  utility  ahall  earry  a  proper  and  adequate  depreciation  reserve 

to  cover  the  full  rpplarcmont  of  all  tnngihh'  capital  in  servico  when  any 
building,  ^•trnrture,  machine,  facilitv  or  unit  of  equipment  which,  at  the 
time  of  its  coustruction  or  inBtuliation,  was  classified  as  tangible  capital, 
becomee  throu^  wear  and  tear  eeon<nnically  iireparable,  the  aubstitute 
therefor,  having  substantially  no  greater  eapacity  than  the  xaSXUnt  wh!eb 
it  was  substituted,  shall  be  charged  to  the  depreciation  reserve  account. 
When,  however,  a  building,  structure,  machine,  facility  or  unit  substituted 
has  a  aubetantially  greater  capacity  than  that  for  which  it  waa  subatituted, 
the  cost  of  the  substitution  of  one  of  the  eaaie  eapacity  as  the  unit  replaced 
shall  be  charged  to  depreciiition  reserve  nrcoimt,  and  the  remaining  cost  of 
actual  substitution  shall  be  charged  to  the  appropriable  oonstniotion  and 
equipment  account. 

A  careful  application  to  the  accounting  records  of  these  instruc- 
tions would  lead  <»ie  to  chaiige  the  ^tire  cost  of  a  new  tubular  boiler 
eioustly  the  same  heating  capacity  as  a  worn  out  flue  boiler  to 
reserve  depreciation  account.    If  the  tubular  boiler  is  25  per  cent 

greater  in  heating  capacity  than  the  old  boiler,  then  75  per  cent  of 
thp  rost  of  the  new  tubular  boiler  must  be  charp;ed  to  depreciation 
reser\u  account  and  25  per  cent  to  new  equipment  in  the  power 
plant.  This  would  cause  the  inventory  of  the  plant  to  show  an  old 
flue  boiler  which  had  been  scrapped  and  one-fourth  the  cost  of  a 
new  tubular  boiler,  which  is  then  intact  and  in  mc.  It  appears 
that,  in  an  effort  to  foUow  these  definite  instructions,  one  would 
soon  have  a  very  tangled  plant  inventory  wluch  it  would  be  impos- 
sible for  anyone  to  check  up. 

In  passing,  it  should  be  noted  that  the  definite  instructions  in  the 
first  sentence  quoted  above  would  indicate  that  the  commission 
requires  eveiy  public  utility  to  carry  a  proper  and  adequate  depre- 
ciation reserve  to  cover  the  full  replacement  of  all  tangible  capital 
in  service.  Does  this  mean  that  they  shall  set  aside  a  resen'c  large 
enough  to  absorb  the  value  of  the  entire  investment  in  tangible 
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capital?  If  8o,  when  tbe  plant  has  been  all  paid  for  by  aueh  eharges 

to  revenue  account,  to  whom  would  the  plant  then  bdong?  Clearly 
the  definite  instructions  are  not  to  be  followed. 

While  stating  that  the  proper  and  adequate  depreciation  reserve 
shall  be  set  up  by  charges  "monthly,"  nothing  at  all  definite  is  stated 
as  to  how  one  should  arrive  at  the  rate  per  cent  of  depreciation.  To 
follow  this,  shall  one  take  an  average  per  cent  on  the  whole  plant 
investment,  or  must  one  select  different  rates  for  few  or  many  differ- 
ent classes  of  buildings,  machinery,  fixtures  and  equipment?  If 
80,  what  rate  shall  one  use? 

Deprecsiatioti  is  too  uncertain  a  quantity  to  be  explained  in  a  few 
words  80  that  it  may  be  applied  properly  by  plants  of  even  similar 
equipment  and  capacity.  A  very  large  faetor  in  determining  proper 
depreciation  is  the  policy  of  each  individual  utility  in  the  conduct 
of  the  plant,  some  being  careful  to  keep  the  plant  in  ffrst-dass  con- 
dition and  others  allowing  them  to  deterioratCi  in  which  latter  ease 
a  much  larger  annual  rate  for  depreciation  must  be  used. 

However,  enough  of  these.  They  show  th^t  uniformity  of  defini- 
tions and  practices  would  keep  a  number  of  men  busy  for  a  number 
of  years  without  troubling  them  with  forms  and  books  on  which 
others  attempt  to  follow  their  instructions.  We  can  now  consider 
the  tools  of  bookkeeping,  the  books,  forms  and  systems  of  account- 
ing, ancient  and  modem. 

The  single  entry  bookkeeping  records  on  stone  made  by  the 
ancient  Babylonians  and  Egyptians  remain  to  this  day  without 
record  of  payment.  Later  on,  wood,  paper  and  other  nuterials 
w^  used  for  keying  accounts  and  it  is  a  tiung  to  be  wondered 
about  how  the  snci^ts,  especially  the  very  rich  ones,  were  able  to 
keep  their  accounts  when,  in  these  modem  days,  frequently  there  is 
so  much  difficulty  experienced  in  making  books  attest  the  historical 
facts  of  a  business  enterprise. 

Among  the  books  ]:)rescribed  and  insisted  upon  is  an  ancient 
ledger  very  similar  to  one  which  might  have  been  purchased  at  a 
general  store  fifty  or  seventy-five  years  ago.  It  is  surprising  to 
find  this  old-style  ledger  included  in  the  recommendations  of  the 
Interstate  Commerce  Commission,  but  not  prescribed  by  them. 
This  old  ledger  is  a  so-called  double  entry  book,  the  del»ts  being 
written  down  one  side  of  the  page  and  tiie  credits  the  other  side. 
The  result  is  that  40  per  cent  of  each  page  is  blank  paper,  for  the 
reason  that  almost  all  accounts  are  onenrided,  containing  a  laiger 
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number  of  cither  dohits  or  credits.  It  is  also  vovy  difficult  to  take 
ofF  trial  balances  or  to  chork  out  old  trial  balances  from  such  a 
ledger,  and  there  is  not  room  enougii  in  the  explanation  column  to 
state  clearly  the  reason  for  the  entry,  which  should  be  done  in 
every  private  ledger  accouiii. 

We  have  here  a  modern  tab-cut  looseleaf,  self-indexing  private 
ledger.  In  the  foant  of  thiB  ledger  ia  a  cash  journal  for  entry  of 
transactiona  of  a  private  nature  which  should  not  be  shown  ufion  the 
general  books  of  a  corporation.  They  can  in  this  way  be  kept 
entirely  in  the  private  ledger.  FoUowing  this,  are  the  regular  ledger 
accounts,  whidi  are  grouped  into  aaseta,  liabilities,  income,  expense 
and  personal  accounts.  The  accounts  in  this  ledger  are  arranged 
so  that  ail  the  assets  will  follow  in  proper  sequence  as  will  also  the 
liabilities,  the  income  accounts  and  the  expense  accounts.  This 
grouping  of  the  accounts  makes  the  trial  balance  as  drawn  directly 
from  the  ledger  a  financial  statement  and  an  income  profit  and  loss 
account,  if  the  proper  entries  are  made  monthly  in  all  of  the  ledger 
accounts. 

You  will  observe  also  that  the  ledger  page  has  one  date  column, 
one  long  explanation  colmnn,  (me  foUo  column  and  0na]ly,  three 
cplumns  for  "debits,  credits  and  balance."  With  this  ledger  no 
blank  apace  appears  even  when  the  pages  are  filled,  for  each  line  is 
used.  The  balance^  whether  a  debit,  or  credit,  can  be  shown  at  the 
end  of  each  month  and  after  each  entry  if  so  desired.  With  this 
kind  of  a  ledger,  one  could  draw  off  a  balance  quickly  at  the  end  of 
any  month,  even  years  afterwards  and  the  drawing  off  of  the  monthly 
balance  and  checking  of  the  current  records  is  veiy  much  easier  than 
the  ancient  ledger  described  above. 

Attention  is  also  called  to  the  tab-cut  self-indexing  feature  of  the 
modem  ledgers.  With  the  ancient  ledgers,  one  must  first  hunt  the 
ledger  page  of  an  account  by  looking  in  an  index,  and  then  leafing 
thiough  the  old  style  book  until  the  ledger  page  is  found.  With  the 
modern  ledgers,  should  one  devre  an  asset  account,  it  la  only  neces- 
sary to  lift  the  asset  tabs,  place  the  thumb  on  the  account  wanted, 
because  the  name  shows  on  the  tab  at  the  right  hand  side,  and,  with 
one  turn  of  the  hand — open  the  ledger  at  the  account  wanted.  This 
tab-cut  feature  is  of  great  convenience  in  a  private  ledger,  even 
though  the  postings  be  comparatively  few,  but,  in  a  consumer's 
ledger,  the  use  of  tlie  tab-cut  kdger  leaves  reduces  the  time  of  post- 
ing fully  60  per  e&nt  and  is  therefore  of  a  great  economical  value. 
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Next,  look  at  the  journal  which  has  been  prescribed.   It  is  surely 

an  ancient  form  and  quite  unnecessary  in  modern  bookkeeping. 
Here  also  are  two  'incient  cash  books  prescribed,  one  a  general 
cash  book  and  the  othfr  a  daily  cash  rei  i  ipls  book.  Here  also  is 
another  unnecessary  Injok  which  is  called  liie  bank  bonk  balance. 

The  four  ancient  books  referred  io  can  easily  be  su[)planted  by 
two  modern  books,  one  an  income  C4ish  record  and  the  other  a  bank 
check  register  in  large  utilities,  while  analler  utilities  can  use  one 
book,  a  cash  journal,  to  take  the  plaoe  of  the  four  books  refened  to 
above.  This,  of  oouiae,  mesas  eentialiflng  the  bookkeeping  leoordb 
into  one  or  two  forms,  reducing  the  derioal  labor,  and  minimising 
the  possibility  of  maldng  errors  in  one  or  moie  of  the  four  books. 
The  arrangement  of  columns  of  these  modern  books  makes  it  entirely 
unneoessary  to  use  the  so-called  journal,  whieh  has  almost  entirely 
disappeared  from  modem  bookkeeping. 

Attention  is  next  called  to  an  ancient  voucher  record,  truly  so- 
called  because  designed  with  the  idea  that  there  shall  be  a  column  for 
every  desired  cla.s^^if^ cation  of  expense.  Here  is  the  voucher  record 
wliich  has  been  prescribed.  The  size  of  the  larger  leaves  is  17J  by 
28  inches  and  the  size  of  the  shorter  or  inserted  leaves  is  17^  by  26} 
inches.  There  are  over  200  oolmnns  in  this  book.  If  the  leav^ 
were  ttKtdied  out  one  after  the  other,  it  would  extend  over  eight 
feet.  When  opened  upon  the  desk,  the  pages  extend  twice  twenty- 
eight  or,  leaving  room  for  the  bindhig  edgfi,  about  four  feet  wide  by 
a  foot  and  a  half  up  and  down.  Column  number  1,  superintendent, 
would  probably  have  but  one  entry  a  month  and,  yet  in  making  an 
entry  in  that  column,  all  of  the  rest  of  the  lines  over  all  of  the  pages 
would  be  blank  and,  of  course,  waste  paper. 

Ever>'  distribution  of  expenditures  required  in  this  ancient  voucher 
record  has  been  provided  for  in  this  modprn  voucher  record-expense 
journal  which,  when  open  on  the  desk  for  use,  only  measures  28  inches 
by  llf  inches  up  and  down.  This  small  voucher  record  has  been 
in  use  in  several  utihties  and  in  many  mercantile  institutions  for 
years  and  permits  of  almost  unlimited  analysis  of  expenses.  This 
modem  voucher  record  is  not  limited  by  the  number  of  colmnns  or 
the  length  of  the  pages,  because  modem  accounting  methods  pro- 
vide a  chart  distribution  of  expenses.  In  this  way,  the  chart  or 
account  number  is  entered  opposite  each  item  as  recorded  in  the 
proper  oolunm  in  the  voucher  record.  Further  elaboration  of  the 
expenses  under  any  daasification  can  be  made  by  simply  adding  an- 
other sub^aceount  number  and  labeling  the  charges  as  made. 
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With  the  anei^t  voucher  record,  the  accountg  foUow  each  other 
acrois  the  pag^.  If  one  wants  to  know  the  cost  of  operation  of  the 
steam  power  pumping  plant,  one  must  add  the  several  columns  one 
to  anothoTi  so  also  if  one  wishes  the  cost  of  maintenance  of  the  power 

plant  or  operation  or  maintenance  of  the  pumping  department  or 
engine  room  or  any  other  summ?m'  of  the  expenses,  a  summing  up 
of  these  accounts  must  be  made  from  this  very  large  voucher  record. 

In  the  modern  voucher  record  expense  journal,  the  footing  of 
each  of  the  columns  gives  the  total  expenses  into  the  general  classi- 
fications provided  by  the  utility  commission.  The  summaries  of 
the  sub-classifications  arc  very  quickly  made  at  the  end  of  each 
month,  which  amounts  are  canned  into  the  monthly  report  or  trial 
balance  books.  The  cost  of  the  necessary  sheets  for  a  utility  of  the 
ancient  voucher  record  would  be  at  least  six  times  as  much  as  the 
cost  of  sufficient  sheets  of  the  modem  voucher  reeoid. 

Furthermore,  and  of  far  greater  importance,  is  tli  fact  that  this 
modem  voucher  record  is  also  an  expense  journal.  Instructions  for 
its  use  require  that  all  invoices  or  payments  due  for  expenses  or  from 
material  and  supplies  must  Vx^  entered  in  the  record  each  month 
before  closing.  Aff  i  tlu  (  atry  of  accounts  payable  records  or 
vouchers  for  moneys  due  to  creditors  and,  including  the  monthly 
pay  roll,  necessary  journal  entries  are  made  as  shown  in  the  voucher 
record.  Here  you  wiil  i'md  the  journal  entries  such  as  the  following: 
A  debit  to  steam  operation  account  and  a  credit  to  fuel  stock  account 
for  the  number  and  vftlue  of  tons  of  coal  consumed  during  the  month. 
Another  entiy  chaiges  capital  investment  and  credits  stock  accounts 
with  the  value  of  meters  and  materials  used  in  setting  the  same, 
ciediting  properly  to  stock  accounts.  Likewise  entries  are  made 
for  services  installed,  for  meters  repaired  and  services  repaired,  for 
insurance  exfnred  or  bond  interest  accrued,  for  the  reserve  deprc" 
elation  when  one  can  find  out  on  what  basis  to  calculate  it. 

The  use  of  the  modem  voucher  record  as  an  expense  journal, 
makes  it  possible  to  get  into  one  book  every  item  of  expense  properly 
classified  in  the  month  when  the  expense  was  incurred,  regardless  of 
when  paid.  It  requires  only  one  posting  of  monthly  totals  to  the 
general  ledger  account,  and  eliminates  postings  in  expense  accounts? 
from  cash  books  and  the  old-style  journal  prescribed,  but  now  con- 
sidered obsolete. 

Time  might  profitably  be  spent  in  ooiisidering  the  old-style  vouch- 
er check,  which  is  twice  the  sise  of  a  bank  check,  when  a  modem 
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vouchor  check  can  be  ina<ii>  to  show  with  suihcient  detail  the  items 
for  which  the  pajoiient  is  made  and  yet  be  no  larger  than  the  usual 
bank  check  or  draft.  Wc  might  also  consider  the  very  intricate 
method  prescribed  for  keeping  pay  rolls  and  distributing  wages  to 
proper  expense  acqoimta.  There  are  aeveral  forma  of  different 
OMB,  while  modem  acooimting  requires  only  one  pay  rdl  and  one 
weekly  or  aemi-inonthly  time  sheet  or  card  for  each  employee.  The 
latter  are  veiy  simple,  yet  complete  fofms>  which  permit  of  minute 
analysis  and  strict  adhermice  to  the  claaufications  described  by  any 
utilities  conunisslon. 

And  finally  let  us  consider  the  consumers'  ledger,  both  the  old 
and  new  forms,  for  the  major  portion  of  the  bookkcepinp;  of  a  water 
utihty  consists  of  correctly  recording  the  charges  and  collections 
for  water  sold"  to  thousands  of  consumers.  This  means,  in  some 
cases,  thousands  of  individual  ledger  sheets,  or  hundreds  of  pages 
on  which  several  ledger  accounts  may  be  carried. 

We  have  here  a  very  complete  ledger  form  prescribed,  but  it  is  aii 
ancient  form,  because  it  is  not  modem.  It  lacks  the  tab-cut  self- 
indexing  feature,  which  alone  saves  fully  60  per  cent  of  the  time 
in  maldng  postings  and  in  finding  ledger  accounts. 

This  modem  tab-cut  self'^ndexing  looseleaf  ledger  is  designed 
to  carry  in  one  book  all  the  flat  and  meter  consumers  within  the 
limits  of  the  ledger  capacity.  If  the  services  are  carried  in  numerical 
order,  then  the  ledgers  will  be  curied  in  the  same  order  and  the  con- 
secutivo  scr-vicc  number  will  he  put  upon  the  tab  at  the  left  side  so 
that  one  may  turn  nlTnost  instantly  to  any  service  number,  first 
finding  the  larger  hidex  sheet  and  then  anyone  of  twenty-seven 
accounts  under  each  tab.  It  is  recommended  that  white  sheets  be 
used  for  fiat  service  and  buff  sheets  for  meter  service,  and  that 
these  be  all  filed  together.  Under  this  method,  every  service  in 
every  block  of  tiie  dty  could  be  lo4»ted  in  the  ledger  quickly.  One 
could  turn  to  Adams  Street,  and,  following  consecutively,  find  every 
service  tap  in  the  1300  block  South  Adams  Street.  One  would 
see  that  the  first  two  were  meter  consumers,  the  next  one  was  a  flat 
c<m8umer,  the  next  three  meter  consumers,  the  next  service  tap  was 
out  of  conunission,  and  the  next  two  flat  consumers,  etc. 

If  one  desires  to  carry  the  accounts  in  any  special  grouping,  it  is 
possible  to  do  so  with  the  modern  self-indexing  tab-cut  ledger  and 
to  find  anv  r)ne  of  the  accounts  in  at  least  one-fourth  of  the  time  that 
one  could  find  it  in  the  old  style  Boston  ledger  or  the  oid'fitylc-ioose- 
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leaf  ledger.  Since  most  of  the  work  is  done  in  recording  charges  and 
collections,  the  use  of  this  modern  Irdf^rr  will  make  a  great  saving 
in  time  of  clerks,  managers  and  superintendents  where  it  is  installed. 

As  has  been  stated  previously,  the  State  Pubhc  Utilities  Com- 
mission of  Illinois  have  so  far  adopted  the  policy  of  non-interference 
with  the  forms  and  systems  of  bookkeeping  in  use,  so  long  as  the 
annual  report  can  be  made  out  correctly  and  completely.  The 
utilities  in  this  state  will  be  permitted  to  make  use  of  any  ancient 
or  modem  bookkeeping  methods,  but  it  is  quite  probable  that,  should 
the  oonumsaion  find  out  that  the  eiqjense  of  account  keeping  in  any 
utility  is  much  latter  than  it  should  be,  th^  would  tlirai  insist  on 
modmnising  such  accounting,  for  the  reason  that  the  unnecessary 
expense  will  be  a  charge  against  income  to  be  paid  out  of  money 
received  from  water  consumers.  Such  has  been  clearly  the  position 
assumed  in  other  states.  It,  therefore,  follows  that,  if  the  utilities 
of  Illinois  shall  in  future  be  allowed  individual  liberty  as  to  account 
keeping,  they  must  at  least  make  use  of  the  i)est  modem  accounting 
forms  and  records  which  they  can  secure  or  design  and,  thus,  avoid 
criticism  in  their  home  cities  aiui  l»y  accountant  for  the  Public 
Service  Commission.  The  utilities  of  this  state  are  to  be  con- 
gratulated that  they  have  such  latitude,  for,  in  another  state,  they 
are  prohibited  from  keeping  accounts  on  any  forms  other  than 
those  prescribed  by  the  commission  or  approved  by  them  and  this 
commission  have  so  far  assumed  the  position  that  the  law  made  it 
incumbent  upon  them  to  provide  a  uniform  set  of  accounting  records 
and  compelled  the  utilities  of  the  state  to  use  only  tlir  ir  forms,  thus 
entirely  destroying  individual  liberty  in  the  use  of  bookkeeping 
forms  and  records. 

And,  finally,  you  may  justly  consider  what  has  been  accom- 
plished by  those  public  and  p^i^'ate  accountants  and  auditors  who 
have  been  striving,  and  will  in  the  years  to  come,  strive  to  provide 
the  owners  and  manugfis  of  public  utilities  complete  and  concise, 
yet  thoroughly  trustworthy  records  of  all  the  operations  and  iinancial 
transactions  of  each  enterprise.  It  is  hoped  that  professional  ac- 
countants, as  well  as  the  professional  engineers,  may  be  recognised 
for  the  services  they  have  been  reodering  in  making,  not  two  grains 
of  wheat  to  grow  where  one  grew  before,  not  two  gallons  of  pure 
wat^  deUvered  at  the  cost  of  one  impure  ^llon,  but  who  have  been 
providing  records  of  accounts  so  that  one  group  of  figures  takes  the 
pbce  of  many,  and  so  that  one  book  of  moderate  unifonn  siie  takes 
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the  place  of  snvcral  books  of  irrcgijlar  sizes,  niul  so  that  two  books 
may  contain  all  the  important  records  of  a  very  larcro  utility  for  two 
or  sevoral  ycjirs.  The  saving  of  time  and  money  m  arcount  kt cping 
is  of  dvv\)  iiiierest,  })ut  far  greater  is  the  value  of  a  set  of  arcountiug 
records  so  complete  that  any  necefsarj^  fact  can  be  found  quickly 
or  any  needed  comparison  of  one  period  with  another,  or  one  utility 
with  auotiu^y  be  made  friihcNit  delay  and  in  the  full  eonfidenoe  that 
nothing  has  been  omitted  from  the  accounts  of  either  period  or  utility. 
Then  only  can  the  engineers  and  manafsers  draw  the  condusaons 
based  on  all  the  facts. 
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By  C.  G.  Bennett^ 

State  regulation  of  public  utiMes  in  Illinois  commenced  as  early 
as  1871  when  the  Railroad  and  Warehouse  Act  went  into  effect, 
providing  for  a  commission  to  regulate  these  two  quasi  public  busi- 
nesses. From  then  on  down  to  a  year  or  two  ago,  various  acts  were 
passed  affecting  other  utiUties,  such  as  gas,  telephone  and  telegraph 
companies,  but  there  seems  to  have  been  no  attempt  on  the  part 
of  the  state  to  regulate  water  utilities. ,  This  was  apparently  con- 
sidorrd  a  matter  cominc;  under  the  jurisdiction  of  the  municipality 
for  the  reason  that  the  tield  of  operation  of  a  water  company  is 
local  and  confined  to  the  limits  of  the  municipality. 

To  compile  all  these  special  acts  into  one  compact  foriii  and 
further  to  give  the  state  supervision  of  all  phases  of  the  organiza- 
tion, operation  and  character  of  service  of  every  utility,  an  act  was 
passed  in  1913  known  as  an  act  to  regulate  public  utilities.  This  is 
a  most  carefully  drawn  statute  md  gives  the  commission  it  creates 
a  firm  foundation  upon  wMch  to  stand  when  exercising  the  various 
powers  delegated  to  it  by  this  law. 

The  Public  Utilities  Law  provides,  among  other  things,  that  the 
commission  may  establish  a  uniform  system  of  accounts,  must 
pass  on  all  contemplated  stock  and  bond  issues  before  the  securities 
can  be  placed  on  the  market;  that  all  mergers,  consolidations  and 
reorganizations  must,  be  approved  by  the  comrai^ion  before  they 
become  effective,  and  last,  and  pr()])ably  most  important,  the  com- 
mission is  g:iven  the  power  to  determine  and  make  reasonable  rat^s 
and  to  establish  standards  of  service.  These  are  but  a  few  of  the 
more  important  subjects  with  which  the  law  treats  but  are  suffi- 
cient to  show  the  scope  of  the  work  that  the  commission  has  to  do. 
The  utilities  under  its  control  are  those  engaged  in  the  transmissbn, 
production,  sale  or  delivery  of  heat,  cold,  light,  power,  gas,  oil, 

*. Mechanical  Engineer,  Illinois  Utilities  Commission,  Springfield,  Illinois. 
'  Bead  ai  first  annual  meeting  Illinois  Section,  American  Water  Works 
Association,  March  10,  1916. 
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electricity  or  water  and  the  transportation  of  persons  or  property 
aiul  transmission  of  telegraph  and  telephone  messages  between 
points  within  the  state.  By  the  definition  of  a  public  utility 
as  oootained  in  Artide  10  of  the  law,  plants  that  are  munioi* 
pally  owned  or  operated  do  not  eome  under  the  supervision  of  the 
oommiasion  and,  therefore,  municipal  water  plants  have  no  dealings 
with  the  commit' ion.  There  is,  however,  at  the  |wesent  time,  a 
bill  before  the  kgiBlature  to  amend  th£  law  and  bring  all  munici- 
pally owned  or  operated  utilities  under  its  jurisdiction. 

The  first  meeting  of  the  five  commissioners,  comprising  the  ad- 
ministration department  of  the  commission,  was  held  on  January 
2,  1914,  one  day  after  the  law  went  into  effect,  and  the  cases  pending 
and  docket  of  the  Railroad  and  Warehouse  Commission  were  taken 
over.  As  this  is  a  little  over  a  year  ago,  the  commission  is  obviously 
quite  young,  in  fact,  one  of  the  youngest  of  the  nuiny  similar  com- 
missions that  are  in  operation  in  other  states.  In  spite  of  the 
youth  of  the  commission  and  of  the  great  amount  of  woik  brought 
bc^Mre  it  almost  from  the  time  of  its  inception,  it  has  been  able 
to  meet  the  demand  placed  upon  it.  The  oiganiiation  of  the  eom- 
nuBsion  la  made  up  of  four  departments,  namely,  the  administration, 
legal,  engmeeiing  and  accounting.  Each  of  these  departments  has 
had  to  carr>'  on  the  current  matters  together  with  the  vast  amount 
of  detail  incident  to  compiling  of  schedules,  forms  and  regulations 
that  will  be  used  in  the  future  to  expedite  the  work.  This  explana- 
tion is  here  given  to  show  the  reason  why  so  much  of  the  work  the 
commission  is  now  doing  is  in  the  process  of  development  and  not 
available  for  the  utilities.  In  other  words  the  cotntnission  is  just  a 
little  beyond  the  fonuative  stage  in  many  of  the  routine  matters, 
although  in  utility  regulation,  it  is  old  in  experience. 

Before  utility  commissions  came  into  existence  many  noted  cases 
of  dispute  between  utilities  and  thdr  consumers  were  fought  out 
in  the  courts,  vsv&tal  being  water  cases.  The  dedsionB  of  these 
cases  have  laid  down  the  principles  that  guide  the  commissions 
in  their  decisions.  Now  that  commissions  are  handling  these  cases 
it  does  not  mean  that  the  courts  have  no  Jurisdiction,  for  any  case 
decided  by  the  commission  in  this  state  can  be  appealed  to  the 
rirouit  Court.  This  means  that  the  courts  regulate  the  public 
utility  regulators  One  function  of  the  coniinis.sion  is  to  settle  these 
disputes  in  the  most  expeflient  and  inex[)ensive  manner  possible. 

All  complaints  that  come  to  the  commission  are  settled  in  one  of 
two  ways,  the  method  being  determined  by  the  nature  of  the  case. 
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Where  one  or  a  few  consumers  only  are  affected  by  the  decision  to 
be  rendered,  as  the  dispute  over  a  water  bill  or  the  adequacy  of  a 
oertom  stieet  mun,  it  is  put  down  ae  an  infonnal  case.  When  the 
cfaaraeter  of  the  Bervice  given  or  reaaonableneeB  of  the  rate  is  ques- 
tioned, the  dedflion,  of  courae,  wiU  affect  the  entire  community 
served*  Such  cases  are  put  down  as  formal.  This  division  is  made 
so  that  the  decision  can  be  reached  in  ttie  shortest  possible  time 
and  to  put  all  cases  through  the  same  channel  would  not  be  practical. 

Informal  complaints  are  settled  by  the  oommisaion  in  a  way  that 
the  name  indicates — informally.  Thr  mnsumcr's  complaint  is 
received,  given  a  number,  rpforred  to  one  of  the  three  departments, 
legal,  accounting  or  engineeiiiig,  and  immediately  acknowledged. 
It  is  often  evident  that  the  complainant  has  a  mistaken  idea  as  to 
his  rights  and  in  such  cases  his  complaint  is  disposed  of  by  pointing 
out  wherein  he  is  wrong.  More  often  a  copy  of  the  complaint  or 
the  suhstanoe  of  it  is  sent  to  the  water  company  and  a  request  made 
that  a  full  statem^t  of  the  facts  be  given.  Hie  complaint  often 
settles  itself  at  this  juncture  because  the  utility  and  the  consumer 
get  together  and  arrange  it  to  the  satisfaction  of  both.  When  this 
is  not  done  and  when  all  the  facts  have  been  put  before  it,  the  com- 
mission raiders  a  decision  in  a  letter  to  both  parties,  which  decision 
must  be  accepted  or  the  matter  again  brought  up  and  this  time  as 
a  formal  case.  Perhaps  sixty  per  cent  of  the  cases  coming  to  the 
coumiission  are  informal  ones,  but  it  is  remarkable  how  few  of  them 
involve  water  utilities.  Many  companies  have  been  taking  the 
letters  of  t  he  conrunission  on  these  informal  complaints  to  their  attor- 
neys for  reply.  This  procedure  the  commission  has  not  contem- 
plated and  is  considered  practically  a  useless  expense.  All  that  is 
desired  is  a  clear  statment  of  the  facts  surrounding  the  case,  and 
any  officer  of  the  company  acquainted  with  these  facts  can  ^ve 
the  mformation  just  as  satisfactorily  from  the  staffs  point  of  view 
as  can  the  attorney.  The  commission's  letters  are  not  written  by 
lawyers  and  it  would  not  seem  that  they  should  necessarily  be  re- 
plied to  by  lawyers.  In  other  words,  this  practice  is  injecting  an 
unnecessary  expense  into  the  settlmg  of  an  informal  case,  unneces- 
sary from  tlie  commission's  point  of  xivw. 

The  other,  or  formal  cases  usually  cover  tlie  (juestion  of  rat(>s  or 
service  afTectinc:  the  community  served  as  a  whole.  By  far  the 
majority  arc  brought  by  the  community  because  the  idea  is  preva- 
lent that  the  rate  charged  is  too  high,  and  the  parties  to  the  case 
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are  the  city  and  the  company.  A  date  is  set  for  a  hearing  at  which 
both  are  reprej^ented,  usually  by  counsel,  and  all  testimony  is  re- 
corded. At  this  first  hearing  both  sides  are  given  a  chance  to  give 
their  views  on  the  matter.  Rometimes  it  happens  that  the  key  to 
the  situation  has  been  overlooked,  and,  upon  its  being  pointed  out  by 
the  presiding  oommiBsioner,  end  a  suggestion  made  that  they  adjourn 
for  a  time  and  talk  it  ovesr,  an  agreement  lesuits  that  Is  aatiafaetory 
to  both  parties.  A  number  of  water  rate  cases  that  threatened  to 
be  piotiaeted  and  expensive  were  settled  in  this  manner,  the  com- 
mission entering  an  order  based  on  and  containing  the  terms  of  the 
agreement,  but  the  commission  not  passing  on  the  reasonableness 
of  the  terms  and  rates  ^p^d  to.  When  there  is  no  disposition  to 
settle  the  case  by  apjeement,  and  where  it  is  a  rate  that  is  in  con- 
tention, the  utility  is  directed  to  make  an  inventory  and  appraisal 
of  its  property  following  the  classification  given  by  the  commission. 

The  city  usually  puts  in  a  valuation  to  support  its  contention, 
and  it,  too,  is  requested  to  make  its  valuation  on  the  lines  given  in 
the  classification.  This  lists  the  physical  property  of  the  utility 
under  eight  main  heads,  namely,  Land,  Transnussion  and  Distribu- 
tion.  Buildings  and  Structures,  Plant  Equipment,  General  Equip- 
ment, Paving,  Materials  and  Supplies  and  lastly,  Non-Operating 
Property.  Each  main  heading  is  subdivided  in  detail  so  that  there 
is  a  place  to  put  every  kind  of  property  used  and  useful  to  the  utility 
in  its  business  of  supplying  water.  There  is  not  usually  much  co5p- 
eration  between  the  city  and  the  company  during  the  process  of 
pcttling  a  rate  case  before  the  commission,  but  when  both  follow  this 
outline,  the  valuations  presented  are  easily  compared.  This  saves 
time  on  the  part  of  all  concerned  and  as  the  lawj'^rs  and  experts 
employed  by  each  side  do  not  work  for  the  pure  joy  of  it,  this  means 
a  saving  of  money. 

This  clarification  is  but  the  first  step  toward  making  up  a  set  of 
instructiofiw  for  the  preparation  of  valuations.  The  diffnent  items 
going  to  make  up  unit  costs  will  be  set  forth  fuUy.  Take,  for  in- 
stance, a  distribution  eystem,  the  main  items  entering  are  the  cost 
of  the  material  and  the  eoet  of  placmg  it.  The  cost  of  material  is 
arrived  at  by  taking  the  cost  of  pipe,  specials,  valves,  hydrant  and 
lead  at  the  foundry  and  adding  to  each  the  freight,  handling,  store- 
room charges  and  cost  of  hauling  to  the  job.  Under  the  item  of 
labor  is  included  cost  of  trenching,  backfilling,  placing,  jointing  tools 
and  minor  incidentals.  Both  the  material  and  labor  charge  reduced 
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to  cOBt  per  fool  and  a  ided  given  ihe  unit  cost  of  a  main,  and  appar- 
ently there  is  no  ciiance  for  confusion  here.  Cioinj^  a  step  further, 
however,  we  often  find  two  wdtnesacji,  l)oth  qualified  to  testify  on 
overhead,  may  not  agree  at  all  closely  as  to  the  percentage  to  be 
applied.  This  difference  of  opinion  is  apparmt  only,  for,  after 
much  examinatioii  and  crow  exanuDation,  it  is  shown  that  where 
one  witneaB  indudes  hi  hb  percentages  the  cost  of  engjneering,  super- 
mtendenoe>  maurance  and  mterest  dunng  construction,  legal  expenses 
and  contmganeies,  the  other  ia  teatifynig  to  the  same  plus  a  con* 
tractor's  profit.  The  first  witness  has  figured  his  contractor's  profit 
into  his  unit  costs.  The  commission's  aim  in  preparing  these  de- 
tailed instructions  is  to  avoid  just  such  confusion  as  this  and  thereby 
shorten  the  he^ngs  down  to  a  minimum,  and  still  give  each  party 
to  the  controversy  time  to  put  in  all  testimony  and  exhibits  perti- 
nent to  the  point  at  issue. 

A  recent  valuation  submitted  to  the  comnussion  is  worthy  of 
note.  As  an  inventory  or  list  of  the  physical  property  it  was  very 
useful,  but  as  a  valuation  it  is  of  little  help.  At  the  first  hearing  it 
was  brought  out  that  the  value  placed  on  each  item  represented 
the  utility's  idea  of  the  cost  new  depredated,  or  present  value,  with 
an  Addition  for  overhead  and  gcung  value.  The  attorney  for  the 
city  made  the  company  witness,  the  expert  who  preparod  the  valu- 
at  ion,  admit  that  he  knew  of  no  other  way  to  make  one  that  would 
give  less  information  to  the  commiraion.  This,  however,  was  not 
a  water  case,  but  is  cited  here  to  show  what  the  commission  con- 
siders the  way  not  to  jiresPTit  fftctg. 

The  correct  compiling  of  financial  and  statistical  statements  from 
tiic  books  of  the  company  is  equal  in  importance  to  a  correct  valu- 
ation for  rate  making  purposes,  as  a  rate  cannot  be  established  with 
either  alone.  For  this  reason  a  detailed  memorandum  or  set  of 
instructions  is  being  prepared  directing  the  utility  how  to  submit 
with  this  valuation  the  following  statistical  statement:  record  of 
gross  pumpingB  for  last  five  years  by  months,  total  water  sold  to 
metered  consumers  for  the  bst  five  years,  classification  of  consumere 
by  amount  consumed  for  the  year,  dassifieation  of  private  consumers 
by  nature  of  premises  served;  also  by  am  of  meter,  and  lastly,  flat 
rate  consumers,  fixtures  installed  in  each  premises  and  present  income 
from  each.  Some  of  the  more  important  financial  statements  about 
which  detailed  instructions  will  be  piven  and  their  compilation  are 
comparative  balance  sheets  for  the  year  closing  on  the  date  of  the 
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valuation,  fimd  capital  account  as  of  the  same  date  and  a  detailed 

statement  of  operating  expenses,  revenues  together  with  income  and 
profit  and  loss  account  for  the  last  five  years  ending  on  the  date  of 
the  valualKm  or  any  other  date  that  may  be  determined  by  the 
commission.  Some  states  haw  prcpaifd  and  distributed  such  in- 
struotions  for  making  valuations  as  have  ^wn  described,  for  instance, 
the  Ohio  Commission.  The  staff's  idea  at  the  present  time  is  to  go 
quite  a  Utile  beyond  what  the  Ohio  Commission  has  done  in  this 
matter  and  show  the  ntiUty  just  how  and  in  what  order  the  facts 
should  he  presented.  To  do  the  work  in  the  way  the  commission 
has  asked  may  seem  a  hardship  to  the  utility  at  the  time  the  imtk  of 
valuation  is  being  canied  on,  but  if  some  <tf  the  hearingp  now  bdng 
held  by  tlie  commission  coidd  be  attended,  and  the  great  loss  of 
time  occasioned  by  the  Uuok  of  cooperation  or  following  of  the  same 
general  scheme  could  be  noted,  the  most  critical  would  be  fully 
convinced  that  there  is  a  great  need  for  a  uniformity  in  presenting 
facts. 

When  the  water  :md  other  utilities  of  the  State  were  asked  to 
file  with  the  rofiimission  their  schedule  of  rates,  special  contracts 
and  franchhscs  under  which  they  operate,  it  was  tlie  hrst  step  of  the 
commission  toward  fulfilling  the  function  for  which  it  was  created — 
the  regulation  of  public  utihties.  Those  schedules  have  been  gone 
over  by  the  rate  department  and  in  some  cas^  conditions  found  that 
will  be  remedied  the  help  of  the  commission,  but  which  the'water 
companies  have  not  been  able  to  adjust  without  creating  unpleasant 
relations  between  themselves  and  a  few  of  their  oonsumeis.  Special 
contracts  giving  a  lower  rate  to  certain  large  consumers  have  in 
some  cases  been  inherited  by  the  present  owners  of  the  utility  at 
the  time  the  physical  plant  was  purchased.  As  a  privilege  once 
obtained  is  soon  regarded  as  a  vested  right,  it  is  nearly  impossible 
to  demonstrate  to  tiie  favored  consumer  that  discrimination  in  his 
favor  is  not  just.  A  set  of  i [instructions  is  now  being  prepared 
directing  just  how  these  scliedules  shall  be  arranged  and  just  what 
the  commission  will  recognize  as  a  rate  in  force.  As  stipulated  in 
Section  38  of  our  law,  nu  utility  shall  grant  any  preference  or  advan- 
tage to  any  consumer.  Standing  on  this  and  further  enforced  by 
the  instructions,  soon  to  become  an  order,  the  utiUtieB  selling  water 
on  those  inherited  and  unjustly  discriminatory  contracts  can  and, 
in  fact,  must  abrogate  them  and  put  the  heretofore  favored  con- 
sumers on  the  regular  rates.  In  this  way  the  utility  is  absolved 
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from  any  controversy  and  the  conditions  are  remedied  to  ita  satia- 
faction.  One  case  brought  to  the  attention  of  the  commission 
showed  that  a  water  company  was  selling  over  half  of  its  output 
under  apecial  contTacts  for  a  rate  tliat  did  not  yield  a  fair  return 
on  the  investment  and  although  the  utility  was  assured  of  this 
fact,  it  could  not  seem  to  eliminate  these  discriminatory  contracts 
because  they  had  been  in  force  practically  ever  since  the  plant 
started. 

The  cominission  is  given  authority  to  establish  a  uniform  system 
of  accouuls,  and  toward  this  end  the  utilities  were  asked  to  fill  out 
an  annual  report  form  sent  out  about  the  first  of  this  year.  In 
going  over  those  reports  that  have  come  in,  over  half  do  not  give 
the  information  asked  for,  apparently  because  the  utilities'  books 
are  not  Icept  in  a  way  that  will  allow  of  obtaining  the  desired  infoi^ 
mation.  A  system  of  accounting  that  would  give  this  isabedutdy 
essential  for  the  most  efficient  operation  of  a  plant  but  it  is  during 
the  last  few  years  only  that  water  works  men  have  begun  to  realize 
this  fact.  One  operator  at  a  small  plant  figured  that  he  lost  several 
hundred  dollars  last  year  because  ho  liad  to  put  in  a  new  boiler, 
but  he  '  guessed"  hf^  would  make  a  little  money  this  year  or  next. 
A  system  of  accounts  has  been  prepared  in  tentative  form  and  when 
put  into  eft'ect  by  the  various  utilities,  tliere  in  little  doubt  that 
the  trouble  of  changing  from  the  present  method  of  bookkeeping, 
in  some  cases  extremely  haphazard,  to  that  prescribed  by  the  com- 
mission, wiU  be  insignificant  in  comparison  to  the  benefit  received. 

The  information  that  the  conmuasion  will  obtain  from  these  annual 
reports  when  submitted  correctly  will  be  worked  up  into  statistical 
form  and  can  be  obtained  by  any  water  utility  for  the  asking.  Each 
can  then  see  just  how  its  cost  per  thousand  gallons  pumped  compares 
with  the  oth^  companies  in  the  State  and  what  will  be  of  more  value, 
how  it  compares  with  plants  operating  under  similar  conditions. 
No  two  costs,  of  course,  will  be  identical,  for  local  conditions  will 
influence  thr  ultimate  result,  but  an  operator,  with  all  tht\se  facts 
in  front  of  him,  can  nnnlyze  his  own  operating  costs  and  taking  into 
account  his  local  problems,  can  find  out  just  how  he  stands.  From 
this  it  can  be  seen  just  how  important  it  is  that  all  the  information 
asked  for  be  given  in  these  reports.  This  first  form  contained  sev- 
eral pages  covering  the  physical  property,  but  Uiis  will  be  eliminated 
from  subsequent  reports  and  only  additions  asked  for. 
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A  Bet  of  general  rules  for  the  guidanee  of  water  utilities  ia  now 
being  prepared  by  the  staflF.  These  are  similar  to  the  rules  adopted 
by  the  commission  covering  gas  and  electric  service.  These  rules 
will  estuMiph  the  allowable  error  on  water  meters,  specify  the  equip- 
ment the  water  company  must  have  for  meter  testing,  the  time  that 
a  meter  can  remain  in  service  without  a  test,  the  charge  the  com- 
mission will  make  for  request  tests  and  regulations  about  the  kind 
of  test  record  that  luu^t  be  kept,  etc.  Before  the  commission  adopts 
any  of  these  service  rules,  they  will  be  sent  out  in  tentative  form 
to  the  water  companies  and  a  date  set  for  a  hearing  at  which  time 
any  changes  that  are  shown  to  be  necessary  by  the  ulaMes  will 
be  made.  After  the  rules  are  adopted  they  will  be  published  and 
sent  out  to  the  water  companies  in  placard  form  to  be  posted  in  a 
conspicuous  place  in  the  business  office. 

The  commission  is  trying  to  accomplish  for  the  consumer  a  satis- 
factory service,  for  the  utility  a  fair  return  on  the  investment  com- 
mensurate with  the  service  and  a  better  understanding  between  the 
utility  and  the  consumer.  The  latter  is  largely  a  matter  of  educa- 
tion, for  the  average  consumer  does  not  realize  the  investment  made 
on  the  part  of  the  utility  to  bring  water  into  his  premises  and  the  con- 
tinual outlay  necessary  to  keej)  tho  sorviee  satisfactory.  In  one  city 
there  is  a  movement  on  foot  to  bung  the  question  of  rates  to  the 
commission  with  the  request  that  they  be  lowered.  The  leaders  of 
this  movement  feel  the  consumers  should  be  given  water  for  almost 
nothing  for  they  say  "the  water  company  gets  the  water  right  out 
of  the  ground  here  in  the  dty  so  why  shouldn't  we  be  given  the 
lower  rate  that  we  ask  for?" 


RIVER  SAND  AS  A  FILTER  MEDIUM^ 

By  L.  a.  Fritzk- 

In  the  selection  of  sands  for  filtration  purposes,  it  has  been  com- 
mon practice  to  use  the  mnform  kinds  usually  obtaineil  from  banks 
or  the  sea  coast.  Bank  sands  are  to  be  found  in  different  parts  of 
the  country,  yielding  a  product  which  has  proved  very  efficient  as 
a  filter  medium. 

I'he  filter  plant  proposing  to  use  these  screened,  sharp  sands, 
generally  finds  the  cost  very  high,  so  high  some  times  as  to  almost 
make  its  use  prohibitive. 

To  offset  this  cost,  other  sands  have  come  into  use,  and  prominent 
among  them  is  river  sand.  If  a  river  sand  can  be  found  free  from 
mud  and  other  objectionable  matter  and  of  a  uniform  siae,  there  is 
no  reason  why  it  wfll  not  give  satisfaction  as  a  iBlter  medium.  If 
day,  mud|  etc.,  be  present,  its  removal  may  offset  the  financial  ad- 
vantage and  make  the  bank  sand  cheaper  in  the  end. 

However,  in  this  paper,  advantage  will  be  taken  of  the  fact  that 
(loan,  uniform  sand  can  be  obtained  from  river  beds,  and  our  cost 
data  will  be  based  on  this  product.. 

In  some  of  the  older  plants  in  this  country,  river  sand  has  been 
in  use  for  a  number  of  years,  with  results  that  are  very  satisfactory. 

In  slow  sand  filtration  and  rapid  H  ui  i  hltration  alike,  these  cheaper 
sands  have  been  in  service  from  fatven  to  twelve  years,  and  the 
results  prove  that  a  satisfactory  effluent  may  be  obtained. 

Since  the  installation  of  bleaching  powder  and  other  sterilization 
agents,  as  an  additional  aid  to  purification,  the  necessity  for  a  sand 
of  such  hic^  merit  as  fonnerly  is  not  now  of  such  exacting  impor- 
tance. However,  the  sise  of  the  sand  must  be  consideredi  for  one 
too  fine  will  dog  quiddy,  and  one  too  coarse  will  not  yield  a  satia- 
factoiy  effluent. 

In  rapid  sand  filtration,  the  use  of  river  sand  has  become  quite 
common.   Inquiries  sent  to  a  number  of  these  plants  show  that  a 

^Read  at  first  meeting  Illinois  Section,  Ainvricun  Water  Works  Associa- 
tion, Marob  10, 1916. 
<  City  Chemist,  Moline,  Illinois. 
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veiy  satisfaotoiy  water  has  been  obtamed  ivith  a  sand  one-fourth 
the  former  eoat. 

In  Moline  and  Rock  leland,  the  experience  has  been  the  same. 
River  sand  haa  been  in  mrvioe  for  two  years  with  results  which 
indicate  its  permanent  use.  This  sand  is  obtained  from  the  Missis- 
sippi River,  nbovc  the  city  of  Moline.  A  Ircal  sriTul  company  sup- 
plies the  material,  collecting  it  in  the  following  manner.  By  means 
of  a  centrifuq;al  sand  pump  on  a  boat,  a  barpo  is  loaded.  This  barge 
is  then  unloaded  at  tlu^  docks  of  the  ooiiiiiMny  by  a  stream  of  water 
from  the  sand  ijuinp,  xnto  the  river  again.  After  emptying  the 
barge,  the  sand  is  then  taken  from  the  river  and  pumped  into  the 
sand  lana.  By  thia  means  of  unloading,  the  sand  is  thoroughly 
washed  and  freed  from  objectionable  matter. 

'Hiis  raw,  unscreened  product  has  an  effective  siae  of  0.28  mm.  and 
a  uniformity  coefficient  of  2.11.  When  placed  in  a  filter,  the  fine 
powder  will  find  its  way  to  th<  surface  during  washing.  Unless  this 
powder  is  removed,  the  filter  will  clog  very  quickly  and  necessitate 
an  increase  in  wash  water.  By  scraping  the  bed  and  freeing  the 
sand  of  this  material,  a  medium  will  be  obtained  with  an  effective 
size  of  0  51  mm  and  a  uniformity  coefficient  of  1.34.  For  hltration 
purposes  tins  sand  is  very  efficient. 

The  loss  due  to  the  discarding  of  the  fine  powder  will  vary  with 
the  different  sands,  ranging  from  5  to  40  per  cent.  The  Mississippi 
sand  contains  about  5  per  cent  fine  powder,  which  is  very  easily 
removed  by  washing. 

It  has  been  found  that  the  sise  of  gravel  used  will  effect  the  results 
obtained  with  river  sand.  Small  gravel  f^ndi  to  f-ineh  was  in 
use  for  a  year,  but  the  results  show  that  larger  gravel  is  needed. 

To  meet  tills,  gravel  2  inches  and  over  was  placed  next  to  the 
strainers  to  a  depth  of  9  inches.  With  the  smaller  gravel  on  this 
bed  and  the  sand  on  top,  conditions  are  very  satisfactory.  This 
filter  has  been  in  service  six  months  and  to  date  there  has  been  no 
packing  and  strainer  trouble. 

Likewise  in  Rock  Island,  it  was  found  necessary  to  supplant 
the  fine  gravel  with  the  larger  material,  when  the  river  sand  was 
employed,  Ubing  the  larger  size  gravel  has  eluninated  consider- 
able of  their  trouble. 

The  financial  saving  of  the  river  sand  over  the  more  expensive 
bank  sands  is  considerable.  The  cost  of  the  Mississippi  River  sand 
per  cubic  yard  delivered  to  the  filter  plant  is  70  cents.  The  loss  in 
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this  aand  due  to  the  fine  powder  is  5  per  cent,  making  the  actual  cost 
per  cubic  yard  72.9  cents. 

Large  gravel  to  the  depth  of  nine  inches  is  needed  to  obtain  aatis- 
factoiy  results.  This  quantity  r(>i)rcseiits  aljout  nine  cubic  yards 
and  costing  $2.35  per  yard,  totals  $21.15.  This  cost  must  be  added 
to  that  of  the  sand. 

Thf  wfish  water  required  to  free  the  sand  of  the  fine  powder  is 
125, (K 10  t!;iill()ns  and  costing  one  cent  per  1000  gallons,  totals  $1.25. 

Considt  riiiti;  tiu  se  a  IdiTutnal  factors,  the  cost  of  the  river  sand 
ready  for  i^t  i  vi<  *■  m  the  liln  rs  is  $1.47  per  cubic  yard. 

For  comparisuii,  selecting  h  well  known  bank  sand,  commonly  in 
use  in  this  section  of  the  country,  that  from  Red  Wing,  Minnesota, 
the  best  grade  of  filter  sand  obtamed  at  this  place  costs  $3  per  ton 
or  $4.05  per  cubic  yard.  The  freii^t  from  Bed  Wing  to  Moline 
is  $1^  per  ton  or  $2.43  per  cubic  yard,  making  a  total  cost  per 
cubic  yard,  delivered  to  the  filter  plant,  of  $8.48.  An  additional 
charge  of  25  cents  per  yard  must  be  made  for  unloading,  bringing 
the  total  cost  per  cubic  yard  to  $6.73. 

Using  the  two  figures  for  sand  costs  as  found  at  Moline,  the  river 
sand  shows  a  net  sa\'ing  of  $5.26  per  cubic  yard  over  the  Kctl  Wing 
bank  sand.  Thirty  cubic  yards  of  sand  are  needed  per  filter  to 
make  the  medium  the  proper  depth,  and  with  tlie  above  figures  the 
saving  per  unit  is  $158  or  $789  for  the  five  1,000,000  gallon  units 
in  the  plants. 

It  has  been  found  that  the  yearly  loss  of  sand  due  to  various  causes 
is  about  one  cubic  yard  per  filter.  With  river  sand  this  means  an 
annual  loss  of  $3.66,  with  bank  sand  $33.65,  or  a  net  saving  of  $30 
per  year,  udng  river  sand. 

Cost  records  on  the  cleaning  of  filters,  that  is,  the  removal  of  the 
sand  and  gravel,  and  the  cleaning  of  the  collecting  aystem,  show  that 
120  hours  time  is  necesaaiy  for  the  work,  and  the  expenditure  $30. 
In  other  words,  one  unit  can  be  cleaned  and  the  lost  sand  replaced 
in  the  other  units  for  the  same  amount  of  money  as  needed  for  only 
replacing  the  lost  bank  sand. 

It  may  be  said  in  conclusion  that  river  santl  is  being  used  with 
satisfactory  results  in  a  number  of  filter  plants,  that  the  cost  is  much 
less  than  the  average  bank  sand,  and  that  the  water  works  propos- 
ing to  buy  new  sand  can  well  afford  to  investigate  the  quality  and 
quantity  available  in  their  own  locality,  before  purchasing. 
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WASH  WAT£R  SALVAGE  AT  CHAMPAIGN 
AND  URBANA* 

By  Harold  E.  Babbitt 

The  public  water  supply  of  the  cities  of  Champftign  and  Urbana 
is  obtained  from  deep  weUs  located  in  the  northern  section  of  Uifaana. 
The  water  is  pumped  into  a  collecting  reservoir  and  thence  passes 
through  an  iron  removal  plant  of  the  rapid  sand  filter  type,  with  a 
nominal  capacity  of  2,000,000  gallons  per  day.  No  chemicals  are 
used  in  the  process  of  iron  removal,  aeration  being  sufficient  to  cause 
the  precipitation  of  the  iron.  Much  of  this  prefipitated  matter  is 
caught  on  the  sand  grams  of  the  filter,  and,  because  of  its  tenacious 
or  gelatinous  quahties,  causes  difficulties  in  the  operation  of  the 
filters.  Wide  and  deep  cracks  formed  in  the  filtering  material 
similar  to  mud  cracks  seriously  affect  the  quality  of  the  effluent 
from  the  plant  and  nec^sitate  the  use  of  large  quantities  of  wash 
water.  A  complete  description  of  the  iron  removal  plant  of  tiie 
Champaign  and  Urbana  Water  Company  was  presented  before  the 
Illinois  Water  Supply  Association  last  year,  by  Professor  Talbot. 

During  the  sunmier  of  1914  the  amount  of  wash  water  used  at 
the  plant  was  estimated  at  anywhere  from  6  per  cent  to  20  per  cent 
of  the  nominal  capacity  of  the  plant.  A  figure  in  the  neighborhood 
of  8  to  10  per  cent  is  probably  a  fair  value.  The  loss  of  150,000  to 
2(10, (J0()  gallons  of  water  per  day  is  equivalent  to  a  little  more  than 
the  output  of  one  of  the  wol!-;  frf>iti  which  the  water  is  taken.  On 
the  basis  of  the  rates  charged  the  consumer  for  water,  it  amounts  to 
about  S3750  per  year.  The  cost  of  a  well  complete  for  service  is 
about  S2U00.  An  appreciable  financial  uuilay  would  be  justitied 
which  would  save  a  large  portion  of  this  water. 

The  idea  was  conodved  that  by  collecting  the  used  wash  water 
in  a  sedimentation  basin  the  greater  portion  of  the  matter  removed 
from  the  filter  would  settle  out  and  the  water  be  usable  again.  As 
a  result  a  reservoir  with  a  capacity  of  90,000  gallons  was  constructed 

*Bead  tA  th«  fi»t  annual  meeting  of  the  Illinois  Sectioii,  Ainerioan  Water 
Works  Aflsoeiaticii,  Mereh  10,  Itlft. 
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in  the  faU  of  1914  and  put  Into  immediate  uae.  The  cost  of  this 
reservoir  was  $1987,  including  pump,  motor  and  pump  house.  This 
represents  a  saving  over  the  construction  of  a  new  well  at  tbe  same 
initial  cost,  in  that  the  operation,  maintenance  and  depreciation  on 
the  reservoir  nm  loss  than  that  for  a  well.  The  rcscr\''oir  is  successful 
in  saving  n!!  ]>ut  about  16,000  gallons  per  day,  and  represents  an 
appreciabl(>  financial  saving.  The  fmancial  advantage  is  enhanced 
by  the  greater  amount  of  water  rendered  available,  not  always  an 
easy  factor  to  obtain  at  any  cost. 

The  wash  water  reservoir  is  a  reinforced  concrete  structure  with 
monofithic  waUs.  It  l»  rectangular  in  plan  with  a  depth  of  about 
12  feet,  almost  entirely  in  excavation.  The  location  of  the  reservoir 
is  such  as  to  cause  difficulty  in  its  construction.  It  is  six  feet  south 
of  the  collecting  or  raw  water  reservoir  which  was  disturbed  in 
making  the  new  excavation.  This  necessitated  extra  precaution  in 
the  amount  and  the  strength  of  tbe  form  bracing.  The  difficulties 
and  haste  of  construction  account  somewhat  for  the  relatively  high 
cost. 

Since  its  const  ruetion  the  reservoir  ha.s  withstood  the  difficult 
conditions  of  filling  and  emptying  twice  daily  in  all  weathers  witliout 
signs  ot  deterioration,  leakage,  or  weakness— other  tlian  a  crack  in 
the  floor  above  the  end  of  the  inside  footing  of  tlie  wall  next  to  the 
collecting  reservuii.  Indications  are  that  tliis  crack  is  due  to 
unsatisfactory  foundation  conditions.  Imperviousness  in  the  con- 
crete was  sought  by  making  a  dense  mixture  in  the  proportions  of 
1  cement,  2  sand,  and  4  stone  and  applying  two  coats  of  Ironite 
after  the  setting  of  the  concrete.  The  character  of  the  water  is 
such,  however,  that  no  provinons  for  this  purpose  were  necessary. 
Cracks  of  large  size  would  immediately  be  filled  by  a  gummy  depodt 
of  iron  successfully  stopping  them  from  the  passage  of  water. 

The  reservoir  receives  the  wash  water  discharged  from  the  filters 
at  the  two  daily  washings  at  8  a.m.  and  at  4  p.m.  The  water  for 
washing  is  drawn  directly  from  the  clear  water  basin  and  discharged 
into  the  filters  by  an  8-inch  centrifugal  pump.  Aft  er  passing  through 
the  filter  the  wash  water  is  dosed  with  2  grains  of  alum  per  gallon, 
roughly  measured,  and  pa^ises  to  the  wash  water  reservoir  where  it 
is  allowed  to  stand  for  about  two  hours.  Clarification  is  rapid,  but 
all  the  time  available  for  settling  is  made  use  of.  The  supernatant 
liquid  is  pumped  from  the  reservoir  through  a  floating  suction  pipe 
into  the  collecting  reservoir.  Six  to  twelve  inches  of  slushy  material 
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are  allowed  to  waste  into  the  sewers  after  each  pumping.  The  actual 
amount  of  wash  water  entering  the  sewera  is  thus  about  0.8  per  cent 
of  the  capacity  of  the  plant.  The  amount  of  water  used  in  waafaing 
the  filters  is  about  the  same  as  before  the  installation  of  the  wash 
water  reservoir. 

Hie  effect  of  settling  the  water  without  the  use  of  a  ooagulant  was 
tried.  It  was  found  that  about  1 8  hours  settling  were  required  before 
the  water  could  be  pumped  back  into  the  collecting  reservoir.  As 
better  results  were  obtained  from  the  filters  by  two  washings  per  day, 
coagulant  was  applied  to  accelerate  the  rate  of  sedimentation. 
The  efl^Tipnt  from  the  coagulated  water  is  clearer  than  from  the 
non-coagulated,  but  it  seems  no  easier  to  handle  in  the  filters. 

The  effect  on  the  filters  of  passing  the  settled  wash  water  mixed 
with  raw  water  through  them  has  been  to  increase  the  lo.ss  of  head 
after  washing  from  14  or  18  inches  to  24  or  36  inches,  and  the  head  loss 
before  waddng  from  40  or  60  inches  to  48  or  72  indies.  The  oharaeter 
of  the  effluent  is  not  detrimentally  affected. 

In  the  discussion  of  Professor  Talbot's  article,  last  year,  Mr.  W.  W. 
De  Berard  suggested  that  some  of  the  difficulties  encountered  by  the 
necessity  for  frequent  washing  of  the  filters  with  a  fire  hose  or  by 
other  laborious  means  might  be  overcome  by  using  an  additiontd 
wash  water  manifold  immediately  above  the  sand  layer.  Such  a 
grid  was  const rueted  l)y  Mr.  W.  T.  Ainsworth,  operator  of  the  plant, 
of  old  material  on  hand,  sup[)lementcd  by  a  few  now  fittings.  Tlu; 
grid  is  made  up  of  a  two-inch  wrought  iron  pipe  manifold  with  ^-inch 
branches  on  1 1-inch  centers.  One-eighth  inch  holes  on  5-inch 
centers  are  bored  on  the  under  sides  of  the  pipe  and  manifold.  The 
grid  covers  only  one-half  of  the  area  of  the  filter,  but  because  of  the 
clogging  of  the  f-incfa  holes  by  the  iron  deposits  only  one^uarter 
of  the  area  of  the  filter  is  affected  by  the  grid.  The  result,  however, 
has  been  to  obviate  the  necessity  of  washing  this  unit  with  a  fire 
hose.  The  loss  of  head  on  this  filter  after  washing  will  increase  from 
18  inches  to  24  inches,  in  the  same  time  that  the  adjacent  units 
are  increasing  from  IS  inches  to  52  inches.  It  is  planned  to  install 
similar  grids  with  f\(-inch  holes  on  all  the  filters. 

DI&CUSSJON 

Mb.  W.  W.  Jennings:  Does  the  reservoir  have  a  hopper-shaped 
bottom  and  how  often  is  it  washed? 
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Mr.  Babbitt:  The  bottom  of  the  reservoir  is  a  single  plane 
surface  sloping  from  »  depth  of  12  feet  on  one  corner  to  a  depth  of 
13  feet  on  the  diagonally  opposite  corner,  a  distance  of  about  40 
feet.  The  reservoir  is  drained  after  each  washing,  the  total  amount 
of  water  entering  the  sewers  being  about  0.8  per  cent  of  the  capacity 
of  the  plant. 

Mr.  W.  W.  De  Berabd:  Before  finally  putting  the  auxiliary  grid 
in  all  of  the  filters  further  experiments  should  be  made  to  learn  the 

maximum  spacing  permissible  between  orifice  opening  and  between 
laterals.  Mr.  Babbitt  reports  that  the  whole  filter  needs  no  hand 
hosinET,  although  one-half  of  the  surface  only  is  eovorpd  and  furthor 
only  one-half  the  holes  in  this  grid  are  open.  It  wus  tiic  iiilention 
at  Oakland,  where  wo  carried  out  the  original  experiments  for  the 
People's  Water  Coinpiuiy,  to  ascci  taia  this  point  but  we  never  got 
that  far.  Would  it  not  be  the  logical  thing  to  double  up  the  dis- 
tance between  laterals  and  increase  somewhat  the  orifice  openings? 
This  will  cheapen  the  grid  cost  and  make  it  more  likd^r  to  be  tried 
elsewhere.  It  is  pleasant  to  learn  that  the  results  of  experiments  car- 
ried on  eight  years  ago  are  being  made  uobui  with  such  good  venilts. 

In  passing  it  may  be  said  that  we  tried  pointing  the  jets  in  all 
directions.  When  directed  in  any  but  downward,  sand  was  shot 
out  over  the  edges  of  the  gutter.  Not  much  added  impetus  is  re- 
quired to  project  a  sand  grain  to  the  gutter  under  such  condition. 

This  means  of  applying  the  wash  water  is  the  only  one  whit  li  the 
speaker  knows  that  will  allow  one  to  take  advantage  of  the  jet  action, 
and  thus  t  o  prodaee  the  attrition  of  one  sand  grain  against  another. 
No  filter  strainer  made  produces  a  jet  action  more  than  a  very  few 
inches  from  the  orifice.  It  would  be  a  detriment  to  the  system  if 
it  did,  for  the  action  would  be  taking  place  on  dean  sand  grains. 
To  make  jet  action  effective  it  must  be  applied  at  a  point  where  the 
dirty  sand  lies  at  the  top  of  the  bed. 
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WASTE  PREVENTION  BY  INDIVIDUAL  METERS 
VERSUS  DISTRICT  METERS' 


By  R.  O.  Wynne-Roberts 

There  are  many  cases  where  H  would  be  diffieult  to  make  an 
equitable  charge  for  water  consumed  unless  the  quantity  was  meas- 
ured. These  are  industries,  institutions,  premises  requiring  water 
in  very  small  quantities  for  sanitary  purposes  and  large  consumers. 
But  the  largo  majority  of  consumers  do  not  actually  need  much 
water,  although  it  is  well  known  that  an  inordinate  quantity  is  used 
or  misused.  This  has  arisen  in  some  instances  from  the  fact  that  it 
was  considered  more  econormcal  to  supply  than  to  check,  in  other 
cases  it  is  due  to  indifferent  management  and  neglect  until  the 
waste  has  created  serious  disabilities  on  the  part  of  some  of  the 
water  authorities. 

There  is  now  a  general  movement  for  the  conservation  of  water 
and  the  principal  means  taken  is  to  install  individual  meters  on 
all  water  oonnectk>ns.  The  object  of  this  short  paper  will  be  to 
discuss  the  question  as  to  whether  the  general  installation  of  individ- 
ual meters  or  the  provision  of  district  meters  is  to  be  advocated. 

Waste  of  water  must  be  eliniinated  as  far  as  practicable  and 
economical,  for  the  ke>Tiote  of  successful  management  of  all  busi- 
ness is  to  stoj)  Ir.iks  of  all  kinds. 

A  water  works  system  loafied  with  a  high  rate  of  supply  is  not 
unlike  a  ship  which  has  a  constantly  leaky  water  ballast,  for  neither 
the  water  works  nor  the  ship  can  be  operated  to  its  full  legitimate 
capacity,  nor  made  to  be  revenue  producing  to  the  extent  it  should. 
The  proprietors  of  the  water  works  who  propose  to  install  a  general 
meter  system  so  as  to  reduce  some  of  the  leaks  may  be  compared 
with  the  shipowners  who  have  some  of  the  leaks  in  the  ship's  hull 
repaired  and  pumps  provided  to  reduce  the  water  ballast.  Carry- 
ing the  analogy  still  further,  the  water  works  proprietors  who  install 
hulk  and  district  meters,  a  few  individual  meters  and  by  means  of 
efficient  inspection  reduce  all  leaks  to  a  minimum  are  similar  in 

>  Read  at  first  htuukiI  meeting  Illinois  Seetioni  American  Water  Works 
AsBOciation,  Marda  10,  1915. 
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purpose  to  the  shipowners  who  have  the  ship's  hull  thoroughly 
overhauled,  and  ample  pumps  provided  to  keep  the  water  ballast 
empty.  In  both  these  cases  the  property  is  maintained  in  an  effi^ 
dent  condition  and  made  to  produce  the  maximum  revenue  at  the 
minimum  cost. 

Most  of  the  cities  are  relatively  small  and  if  it  be  assumed  that 
the  average  sise  is  about  20,000  population,  it  will  doubtless  repre- 
sent a  large  number  of  towns.   The  unrestricted  total  consumption 

is  say  150  p:alIoTis  per  head  daily.  In  such  a  city  there  would  be 
about  3500  water  connections  and  if  all  arc  metered  there  would 
be  that  number  to  fix  and  maintain.  The  water  authority  to  se- 
cure full  control  over  the  meters  would  buy  the  meters  and  rent 
them  out. 

Adopting  the  careful  analysis  of  costs  made  by  the  Wisconsin 
Railroad  Commission  and  mentioned  in  their  report  of  1911,  the 
average  annual  cost  is  as  follows: 

T;;ibrir  innving  and  resetting  meters   $0.18 

Labor  meter  and  fittings  depart ment   0.34 

Supplies,  meter  and  fittings  departuieut   0.12 

Maintenaaoe  of  meter   0.36 

Reading  meters  and  delivering  billa   1 .36 


2.34 

To  then  must  be  added 
Depreciation,  say   $0  .50 

Inteieat   o  m  n  86 


Per  meter  per  year  $3.20 

The  coat  of  metering  will  fall  on  the  consumers  and  in  this  case 

it  would  amount  to  $11,900  per  annum. 
The  cost  of  filtered  water  at  the  works  will  be  about  $3.50  per 

million  gallons. 

Individual  meters  measure  the  water  entering  the  premises  and 
consequently  con.'^titute  fijood  wjuste  detectors.  The  saving  in  the 
quantity  of  water  used  before  and  after  insialiing  meters  varies 
gn^atly,  but  in  all  cities  metering;  has  effected  a  tangible  reduction 
in  the  (juantity  of  water  pumped.  Published  figures  are  ofleu  mis- 
leading because  the  diminution  in  the  quantity  consumed  the 
people  is  often  small  compared  with  the  losses  on  the  mains.  When 
the  total  quantity  of  water  registered  by  individual  meters  is  a8cer-< 
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tained»  the  unaooounted  for  losaes  amount  to  from  20  to  66  per  cent 
of  the  total  quantity  pumped.  It  will  be  fair  to  eicpect  33  per  cent 
reduetion  in  the  pumpage  by  univerBal  metering.  Suppoeing  the 
bead  on  the  pumpe  is  100  feet  and  prioe  of  coal  is  $4  per  ton  then 

the  saving  in  fuel  due  to  diminished  pumpage  will  be  about  $1200 
per  annum.   The  C06t  of  labor  will  remain  practically  the  same. 

District  meters  eould  be  installed  in  this  city  for  about  $3000, 
a  small  number  of  individual  mrtcrs  would  be  required  as  explained 
in  the  commencement,  and  inspectors  would  be  employed  fo  make 
a  systematic  and  frequent  survey  of  the  whole  water  works.  The 
annual  expenditure  in  this  case  would  be  as  ioiiows; 

Interest  on  18000   $160 

D«]n«olatioii   160  $300 

2  inapectora   $2500 

Clerfcf,  ete.   1600 


By  careful  and  diligent  inspection  the  pumpage  should  be  gradu- 
ally reduced  to  one-half  and  the  saving  in  fuel  on  the  same  basis 
as  before  would  be  $1800. 

The  above  estimate  is  liberal.  The  writer  had  control  of  water 
works  and  by  means  of  this  method  was  able  to  supply  the  public 
on  less  than  80  gallons  per  head  daily  for  all  purposes,  the  railroad 
companies  were  large  consume.  The  London  Water  Board  use 
from  1300  to  1400  Deacon  meters  to  detect  waste  and  by  discovering 
and  localising  leaks  the  average  supply  is  under  45  gallons  per  head 
daily.  By  means  of  pitometer  survey  at  Ottawa,  Canada,  leaks 
amounting  to  5,300,000  gallons  per  day  were  remedied  in  a  short 
time.  Washington  has  in  seven  years  detected  leaks  aggregating 
40,(HH),()0U  gallons  dail}'.  Three  permanent  sclf-rerording  district 
meters  have  been  installed  in  Regina,  but  systematic  mspections  have 
not  yet  been  started.  The  record  obtained  from  the  district  meters 
enable  the  officials  to  detect  leaks  and  to  locahze  them  and  by  this 
means  keep  the  consumption  at  a  reasonable  figure.  Such  meters 
and  recorcto  are  a  check  on  the  pumps  and  on  the  daOy  occurrences 
in  the  district  controlled. 


250  meters  at  S3.40 
Miflcellaneoua  


4000 
850 
250 


Total 


$5400 
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The  reduction  of  waste  is  equivalent  to  increasing  the  (•ai)a('ity 
of  the  water  works  to  meet  growing  demands  and  at  a  reduced  cost 
or  ivith  uMffeflaed  iBvenue. 

EiVen  in  cities  where  the  rate  is  fixed  by  the  Public  Utility  Com^ 
imarionB  and  individual  meters  are  oompubory,  district  meters 
are  essential  to  provide  an  efficient  and  economical  system.  With 
both  individual  meters  and  self-recording  district  meters  the  quan- 
tity of  water  necessary  to  satisfy  all  requirements  should  not  exceed 
'  50  gallons  per  head  per  day,  except  in  special  cases  where  the  indus- 
trial consumption  is  abnormally  liigh. 

The  financ  ial  situation  as  estimated  in  the  foregoing  illustrations 
will  be  as  follows: 

Cost  of  operation   111,900      Savinginfuel  11200 

Value  ol  mUft 
aayed  $1277  S2A77 


District  nteUsrs 

Cost  of  operation   $5|400     Savinginfuel  S1800 

Value  of  water 

saved  11914  $8714 

It  will  be  observed  that  in  the  case  of  individual  meters  the 
estimated  cost  of  operation  and  the  savings  effected  is  about 
$9423,  wlxich  is  equivalent  to  about  12.70  extra  cost  per  water- 
paying  consumer  per  annum,  whilst  in  tiie  case  of  district  meters 
the  correspontling  hgurea  are  $17St)  and  52  cents  respectively. 


BUBBLY  CREEK  FILTER  PLANT  ADOPTS 
LIQUID  CHLORINE  TREATMENT* 

By  C.  A.  JufwiNGS 

It  is  interesting  to  note  that  seven  years  ago  water  purification 
was  accomplished  by  storage  or  sedimentation  alone  or  in  conjunc- 
tion with  filtration.  There  were  no  supplementarj'-  purifying  proc- 
esses, such  as  disinfection,  that  were  on  a  practical  working  basis. 
Today  the  water  works  engineer  has  the  choice  of  two  or  three  sup- 
plementary processes,  vu.,  hypochlorite,  liquid  ohlorine  and  pos- 
mbly  ultEa-violet  rays.  Tb»  fini  two  are  well  established.  Tlie 
third,  althougjh  it  is  possibly  more  piaotical  than  oione  at  this  time 
and  althou^  it  has  been  given  serious  eonsideiathm  reoeatly  by 
two  or  three  cities,  nevertheless  is  not  yet  on  an  established  work- 
ing basis. 

The  Bubbly  Creek  filter  plant  at  the  Chicago  stock  yards  set  the 
lead  in  the  use  of  hypochlorite  of  lime  in  this  country  for  water 
disinfection.  Tiiis  was  duiing  the  summer  of  1908.  Several  years 
ago  experiments  were  begun  at  this  plant  with  an  ele<;trolytic  cell 
for  the  production  of  chlorine  from  salt  brine.  These  experiments 
were  carried  out  very  extensively  and  thoroughly.  The  writer  finally 
concluded  that  in  comparison  with  hypochlorite  and  liquid  chlorine, 
the  production  of  chlorine  for  water  disinfection  by  means  of  an  eieo- 
troljrtie  cell  was  expmive,  uncertain  and  demanded  oonsidoidile 
attention. 

Very  recently  a  liquid  chlorine  apparatus  was  purchased.  Chlor- 
ine is  received  in  cylinders  that  hold  106  pounds  of  the  liquefied 
gas.  From  the  experience  gained  by  operating  this  apparatus  dur* 
ing  the  pest  mcmth,  the  writer  has  concluded  that,  in  comparison 
with  the  use  of  hypo  at  the  Bubhh/  Creek  filter  plant, 

1.  There  is  considerably^  less  labor  involved. 

2.  The  absorption  of  the  gas  by  the  water  is  more  rapid. 

3.  There  is  no  loss  of  rhlorine  and  smaller  quantities  can  be 
used  to  accomplish  equivalent  results. 

'  Read  at  first  annua!  meeting  Illinois  Section,  Ameriean  Water  Works 
AMOciation,  March  10,  1915. 
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4.  There  is  no  deterioration  of  the  chlorine  in  the  cyhndera  while 
using  or  while  stored, 

5.  The  changing  of  the  rate  of  appUcation  is  easily,  quickly  and 
accurately  accomplished. 

6.  There  is  no  odor  of  chlorine  about  the  plant. 

7.  Tbe  cost  is  considerably  less. 

There  aie  mechanical  features  about  the  Bubbly  Creek  filter  plant 
which  the  writer  believes  are  peculiar  to  it.  These  features  are  the 
enonnous  amount  of  hypochlorite  neceasary  to  dinnfect  the  water, 
the  poor  mechanical  means  for  getting  into  solution  all  of  the  hypo- 
chlorite used,  which  resulted  m  a  large  loss  of  availabie  dbiorine,  and 
the  last  pertinent  feature,  the  irr^^larity  in  the  operation  of  the 
plant  due  to  a  vanr-ing  consumption  and  small  filtered  water  storage 
capacity.  This  often  caused  it  to  be  necessary  to  run  one  or  two 
filters  for  ft  time  and  then  suddenly  have  to  use  ciglit  filters.  Natu- 
rally the  coagulant  and  germicide  must  \>e  proportioned  to  the  amount 
of  water  being  filtered.  Now  while  using  luiuid  chlorine,  the  regula- 
tion of  the  germicide  is  much  more  simple,  accurate  and  economical 
than  with  hypo.  The  ratio  of  costs,  during  one  month's  operation 
with  liquid  chlorine  with  an  average  raw  water  supply  and  the 
treated  filtered  water  as  low  in  bacteria  as  when  using  hypo,  was  1 
to  3  in  favor  of  liquid  chlorine.  It  is  hardly  probable  that  every 
plant  win  show  such  a  large  difference  in  tbe  costs  of  disinfection 
by  the  two  methods. 

DISCUSSION 

Mb.  H.  E.  Jobdan:  While  the  average  plant  using  chlorine  in 
some  form  as  a  sterifiaing  agent  will  not  effect  the  saving  noted  by 
Mr.  Jomings,  the  cost  in  any  case  will  not  effect  the  material  ad- 
vantages gained  in  ease  of  operation  and  freedom  from  odor. 

Water  works  men  have  become  accustomed  to  installing  hypo- 
chlorite outfits  in  a  very  crude  way,  at  a  low  cost.  These  installa- 
tions need  to  be  frequently  replaced.  So  in  considering  the  installa- 
tion of  a  liquid  chlorine  plant,  many  will  object  to  the  comparatively 
large  initial  outlay.  The  liquid  chlorine  plant  can  be  installed 
in  an  open  pump  room  or  even  a  plant  office,  without  bad  effr  ct  upon 
copper  alloy  or  offense  to  the  persons  working  there.  The  improve- 
ment in  the  ment-al  attitude  of  the  employees  is  a  very  great  item 
in  favor  of  this  method.    At  the  same  time,  liquid  chlorine  plants. 


Digitized  by  Google 


DISCU&:iION 


403 


while  nominally  automatic,  need  attention  not  only  wlien  changing 
tanlts,  but  under  nonnal  conditions  the  lespoiusiveneas  of  tlie  feed 
regulation  device  should  be  frequently  tested.  This  is  no  more 
than  is  the  case  in  running  pumps  or  any  other  piece  of  water  works 
machinery,  and  is  not  to  be  held  as  a  disadvantage  of  a  liquid  chlorine 
plant. 

The  experience  at  the  East  Chicago  plant,  over  a  period  of  a  year, 
is  that  the  system  is  doing  nil  that  could  be  expected  of  it  in  its 
effect  upon  the  water,  and  tluit  it  operates  satisfactorily  under  con- 
ditions that  are  well  nigh  impossible  of  handling  with  a  hypochlorite 
plant. 

C.  A.  Jenninqs:  In  order  to  aid  somewhat  in  analyzing  the 
deductions  made  as  to  cost  data,  it  might  be  added  that  the  liquid 
dilorine  costs  us  8  cents  per  pound  f.o.b.  Niagara  Falls  and  the 
frdi^t  rate  is  sufficient  to  bring  the  cost  to  8|  cents  per  pound 
delivered  in  Chicago.  The  last  carload  lot  of  hypo  purchased  cost 
If  cents  per  pound  f.o.b.  Chicago.  The  rate  of  application  of  hypo 
iias  been  from  50  pounds  to  as  hi|^  as  100  pounds  per  milUon  gal- 
lons. Remarlcable  as  it  may  seem,  the  saving  in  the  cost  of  treat- 
ment >>y  liquid  chlorine  over  hypo  is  sufficient  at  the  present  rate  to 
pay  for  the  Uquid  chlorine  apparatus  in  100  days. 
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It  may  be  well  to  state,  in  the  beginning,  some  of  the  conditions 
under  which  the  work  was  done  so  that  a  better  understanding  may 
be  had  of  the  situation.  The  franchise  of  the  Water  Company 
expired  July  1,  1912,  and  negotiations  were  begun  for  a  sale  or  a 
renewal  of  the  franchise  a  year  and  a  half  previous  to  that  date. 
The  Chamber  of  Commerce  of  the  city  was  brought  into  the  nego- 
tiations by  the  city  council  agreeing  to  the  appointment  of  a  com- 
mittee of  ten  of  the  members  of  the  association  to  assist  the  city 
comuiil  In  the  purchaong  of  the  plant  or  in  passing  a  fraaddse.  Ar- 
langem^ta  were  made  to  proceed  under  the  dause  in  the  franchiwe 
which  gave  the  city  the  right  to  purchase  at  its  expiration.  The 
preUminaiy  negotiations  showed  that  the  city  had  no  power  to  pur- 
chase, but  it  was  agreed  that  there  should  be  a  valuation  of  the  plant» 
proceeding  as  though  the  city  could  purchase.  It  was  further 
agreed  that  the  commiasion  required  by  the  franchise  should  be 
requested  to  suggest  a  proper  ordinance  which  of  course  included 
the  sug^jestion  of  fair  rates. 

The  apj)raisal  was  made  and  the  commission's  valuation  was 
accepted  l)y  both  the  city  and  the  company.  The  proceedings  of 
the  commission  were  considered  entirely  fair  by  both  parties.  The 
city  selected  an  eminent  engineer,  Mr.  F.  E.  Tuneaure,  Dean  of 
Engineering  of  the  Unlvetsily  of  Wisconflln.  The  water  company 
chose  Mr.  John  W.  Alvord,  of  Chicago,  and  the  two  agreed  upon 
Dean  Marston,  of  the  UniverBity  of  Iowa,  as  the  third  member  of 
the  commission.  The  commiasion  was  required  also  to  outline  the 
necessary  improvements  and  make  an  estimate  of  the  cost  of  the 
said  improvements,  to  place  the  plant  in  proper  condition  to  give 
adequate  fire  protection  and  private  service  for  a  period  of  years, 
the  whole  to  be  made  a  basis  for  fixing  rates  and  chaises. 

'  Read  at  fint  meeting  Illinots  Section,  Amwican  Water  Wwka  Aaaoeis- 
tioD,  Mnreh  10, 1916. 
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IVevious  to  the  beginning  of  the  negotiatioDS  the  company  had 

prepared  an  inventory  of  its  property  under  the  direction  of  Mr. 
Dabney  H.  Maury.  This  inventory  was  accepted  by  the  com" 
mission  together  with  a  supplementary  inventory  covering  the  two 
years  subspqiiont  to  Mr.  ATaur\''s  inventory,  made  V)y  the  city 
engineer  and  the  writer  together.  The  commission  p«tim,Ttefl  the 
cost  of  additional  improvements  and  extensions  at  SlS2,i)00  b}'  the 
end  of  1916.  The  ordinance  as  finally  passed  included  these  im- 
provemcuts  and  extensions  as  a  condition  of  the  extension  of  the 
franchise  for  thirty  years. 

The  unprovements  outlined  by  the  oommiarion  were  additional 
hi{^  service  and  low  service  pumps,  additional  filter  plant,  additional 
boiler  capacity,  additional  storage  reservoir,  and  additional  water 
supply,  together  with  about  thirteen  miles  of  mains  for  the  re- 
enforcement  and  extension  of  the  distribution  system.  Tlus  work 
was  begun  in  the  fall  of  1912.  Pumps  were  contracted  for,  cast 
iron  pipe  was  purchased,  and  the  work  progressed  to  final  com- 
pletion in  the  fall  of  1914.  The  work  of  connecting  the  new  pumps 
with  the  old  system  .'ind  the  many  iiocrssar}-  connections  at  street 
intersections  were  inieit'sting,  and,  frequently,  rather  complicated 
propositions.  In  most  cases  the  street  intersection  connections 
were  made  by  ushig  a  cross  with  a  valve  on  each  side  of  the  old 
main,  using  a  Smith  style  tapping  machine  for  the  work. 

In  the  improvements  required  were  two  new  rivw  crossings,  owing 
to  the  fact  that  the  great  factory  district  was  on  the  easterly  side  of 
the  river.  One  crossing  was  a  10-inch  and  the  other  an  8-inch. 
These  were  in  addition  to  one  8-inch  crossing  which  was  in  the  origi- 
nal plant.  To  facilitate  the  work  of  la3ring  mains  the  company  con- 
cluded to  purchase  a  trcmch  machine  and  decided  upon  a  second-hand 
machine  which  paid  for  itself  in  the  two  years  operation,  several 
times  over.  As  an  indication  of  the  value  of  this  machine;  at  one 
titne  the  machine  was  out  of  commission  for  four  days  and  in  order 
to  complete  an  extension  before  cold  weather  the  gang  of  men  were 
kept  and  did  the  digging  by  hand.  During  four  days  until  the 
machine  was  ligain  in  eoniiuission  with  hand  labor  with  the  same 
number  of  men,  exactly  the  same  amount  of  pipe  was  laid  that 
was  laid  in  one  day  after  the  machine  was  again  in  use.  Of 
course,  all  situations  did  not  show  such  results,  but  there  were 
enough  of  such  jobs  to  make  the  purchase  of  the  machine  very 
economical.  In  making  the  river  crossings  a  universal  joint  was 
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used.  Of  eoune,  thb  is  not  new  to  you  but  is  of  interest,  as  to  the 
manner  in  which  a  small  river  crossing  ean  be  made  Bueoessfully. 

In  addition  to  the  work  which  was  specifically  mentioned  and 
required  in  the  ordinance,  the  city  under  its  right  to  order  further 
extensions,  oxerciscd  that  right  frequently  durinp;  the  period  of 
construction,  and  during  the  two  years  and  a  half  which  have 
elapsed  the  city  has  ordered  and  the  company  has  laid  about  four 
miles  of  extra  extensions.  The  basis  on  which  the  city  may  order  an 
extension  is  considered  a  fair  one.  The  requirements  of  the  ordi- 
nance covering  the  reenforcement  of  tlie  system,  practically  entirely 
for  fire  protection,  were  that  the  city  should  pay  a  certain  fixed  sum 
for  fire  protection  covering  the  improvements,  additionsi  and  exten- 
sions spedfically  named  in  the  ordinance,  and  for  additional  exten* 
siona  by  the  payment  of  an  annual  rental  of  as  many  cents  per  lineal 
foot  as  equals  one^ialf  of  the  diameter  of  the  pipe  in  inches  plus  a 
specific  price  for  each  hydrant  placed  on  such  extensions.  For  in- 
stance, IF  the  city  orders  an  extension  of  500  feet  of  6-inob  main 
and  a  hydrant,  they  would  pay  $15  per  annum  for  the  mains  and 
$7.50  per  annum  for  the  hydrant.  This  arrangement  has  resulted 
in  the  city  freely  ordering  extensions  where  called  for  by  prospective 
private  coiisumiTs;  and  the  cheapnrss  uf  the  hydrant  rental  has  re- 
sulted in  a  iinich  111  ore  irequcut  spacing  of  hydrants  which  is  re- 
quired by  the  oidniuuce  and  is  very  desirable. 

The  financial  result  under  this  ordinance  has  been  satisfactory. 
The  changing  from  flat  rates  to  meters  has  increased  the  revenue 
substantially,  while  tlie  pumpage  has  decreased,  not  to  a  very  re- 
markable detent,  but  during  the  year  1914  the  pumpage  was  less 
than  in  any  year  during  the  three  years  previous. 

The  rates  on  meter  bills  are  figured  by  the  hundred  feet  and  the 
maximum  rate  is  for  the  first  2000  feet  per  month.  The  next  3000 
feet  is  at  a  lower  rate  and  all  over  5000  feet  is  at  another  rate  so  that 
every  consumer  gets  the  same  rate  for  the  same  amount  consumed, 
and  the  more  he  uses,  the  less  the  rate,  automatically. 


EXPERIENCE  WITH  ARTESIAN  WELL  WATER  AT 

ELGIN,  ILLINOIS' 

£t  R.  R.  Pabkin 

In  1903-1904  the  city  of  Elgin  installed  four  artesian  wells.  One 
2005  and  three  1300  feet  deep,  and  after  the  wells  were  oompleted, 
a  shaft  9  feet  in  diameter  was  rank  116  feet  deep.  At  thia  depth 
tunnels  5  feet  in  diameter  in  opposite  directions  were  run  for  about 
500  feet,  connecting  the  wells  and  piped  each  with  12-inch  pipe 
whidi  are  run  throng  the  tunnels  to  centzal  shaft  and  connected 
to  pumps  at  the  ]tx>ttom  of  the  shaft.  These  tunnels  are  built  of 
concrete  and  very  successfully  shut  out  all  seapage  into  the  tunnels. 

The  wells  are  as  near  as  possible  in  a  direct  line  from  the  shaft. 
After  the  sh;ift  and  tunnels  were  finished,  each  well  was  plugged 
below  the  line  of  the  tunnels  with  a  rubber  disc  held  in  place  by 
2-inch  pipe  from  the  surface,  shutting  off  the  water  below  the  line 
of  tunnels  where  a  12-inch  disc  was  cut  out  in  tlie  12-inch  well  pipe. 
On  this  12-inch  pipe  was  attached  a  12-inch  spUt  sleeve  to  each 
well  pipe.  A  12-fljuige  valve  was  abo  attached,  and  frmn  each 
well  was  connected  12-ineh  east  ircm  flanged  pipe  hack  to  the  shaft 
and  pumps. 

In  sinking  this  shaft  a  great  amount  of  water  was  encotmtered 
which  resulted  in  one  contractor  abandoning  the  woric  After 
some  delay  the  work  was  let  to  another  firm  who  nearly  com- 
pleted it.  After  some  further  delay  it  was  decided  to  assume  and 
complete  the  work  as  designed,  which  was  quite  successful.  This 
vein  of  water  referred  to,  coming  from  the  hillside  and  flow!n$?  to- 
wards the  river,  was  estimated  from  8(X>,0U0  to  L(K)(  l  OiH)  gallons  per 
day.  The  contractor  used  every  means  of  his  oami  to  keep  the  water 
out.  During  this  time,  for  several  days,  quite  u  flow  of  sand  was 
noticed  coming  in  with  the  water,  which  was  being  raised  out  in 
buekets  and  pump.  Warning  was  given  them  to  stop  this  flow  of 
sand  or  stop  the  work.  This  was  not  taken  seriously  and  they 

'  Read  at  first  annual  meeting  Illinois  Section,  American  Water  Works 
ABtiociation,  March  10,  1915. 
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oontinued  until  about  3  a.iii.  when  one  of  our  engineers  said  there 
was  a  leak  in  the  filter  house.  The  contractor  was  at  once  ordered 
to  stop  work  immediately.  At  the  station  it  was  found  tliat  two 
filters  werr  onf  of  line.  AU  the  damage  done  was  the  breaking  of  a 
7-inch  flmii^r  (III  one  of  the  filter  lines. 

After  tills  the  work  was  done  under  air  pressure  of  aliout  10  pounds 
down  to  about  65  feet,  where  blue  shale  was  found  and  no  water. 
Several  4rinch  bleeders  had  been  placed  in  the  cement  near  this 
water  vein,  bo  that  in  the  futuie  they  could  be  connected  with  our 
well  qnatem  and  this  water  used,  but  as  this  vein  of  water  was  carry- 
ing a  large  amount  of  quicksand  with  it,  and  had  undermined  the 
foundations  of  flim  and  buUdings,  it  has  not  been  made  use  of. 

The  cement  was  very  successfully  gotten  into  place.  The  air 
pressure  was  kept  on  for  about  eight  days.  When  the  air  was  re- 
leased, very  little  if  any  water  came  through  the  concrete,  and  the 
shaft  is  quite  dr^"-  at  this  time.  From  this  time  to  1913  this  voin  of 
water  has  been  in  our  minds  as  an  additional  source  of  supply. 

Elgin,  like  most  cities,  if?  growing,  and  its  demands  for  water 
increase,  and  have  to  be  satisfied.  In  1913  we  were  obliged,  for  the 
first  time  in  twenty-five  years,  to  restrict  our  consumers  in  the  use 
of  water  for  outside  use.  This  called  attention  to  the  need  of  in- 
crease ci  our  supply,  and  after  advertising  and  receiving  bids  for  a 
deep  wdl,  which  w^  quite  in  excess  of  former  bids  received  in  1904, 
it  was  decided  to  go  after  this  wat^  r^ened  to,  and  a  local  wdL- 
driller  was  employed  to,  if  possible,  find  the  vein.  One  64nch 
hole  had  been  drilled  to  bed  rock;  the  first  drilled  being  below  the 
reservoirs  some  distance  from  the  station.  In  this  hole  the  water 
did  not  rise  on  reaching  the  limestone.  This  was  rather  an  experi> 
ment,  l>eing  about  10(K)  feet  from  our  shaft. 

At  the  second  location  being  quite  sure  of  finding  water,  and 
after  drilling  into  the  same  limestone  whieh  underlies  our  city, 
water  was  found  which  rose  about  26  feet  above  the  limestone  in 
the  G-inch  pipe.    The  temperature  of  this  water  was  54  degrees. 

Several  tests  were  made  by  pumping  from  the  surface  and  at  12 
feet  below.  In  the  tests  it  was  found  that  125  gikllons  could  be 
raised  per  minute,  lowering  the  head  only  a  few  inches.  This  was 
done  by  weir  measurement,  and  with  a  larger  pump  240  gallons  per 
minute  were  raised  under  the  same  condition.  With  these  results 
it  was  decided  to  sink  a  diaft  of  about  6  feet  in  diameter,  starting 
with  a  square  hole  to  water  line.  At  this  line  a  platform  was  built 
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Upon  which  was  installed  a  larger  pump  driven  by  12  h.p.'  motor,  belt 
connected.  This  for  some  days  kept  the  water  down  so  that  the 
men  made  rapid  progress  for  about  10  feet,  mostly  in  clay.  At  this 
depth  the  pump  failed  to  keep  the  water  down,  and  another  one  was 
procured.  AfU  r  this  the  work  progressed  very  fast  until  near  the 
depth  of  33  feet  when  the  water  increased  above  the  capacity  of  the 
puiup,  and  a  pulsometer  pump  was  procured,  and  with  the  two 
the  water  was  kept  down  from  the  water  line.  Inteilocking  steel 
sheeting  was  used  driven  by  a  piece  of  railroad  iron  connected  by 
cabie  to  our  hoisting  engine.  At  times  when  this  was  hard  to 
drive,  a  water  jet  made  the  driving  much  easier.  Stones  were  also 
removed  by  jetting.  It  was  quite  neoessaxy  to  keep  the  sheeting 
2  or  3  feet  below  the  diggmg.  When  too  near  the  bottom  the  water 
piressure  from  below  would  bui^t  through  and  choke  the  suction. 
The  steel  sheeting  was  driven  into  the  limestone  which  is  quite 
soft  and  full  of  water  veins,  throu^b  which  the  water  boiled.  After 
removing  several  feet  of  this  limestone  below  the  sheeting,  a  tier  of 
tiles  was  put  in  around  the  buUom  one,  leaving  one  out  every  three 
feet;  where  a  short  piece  of  G-inch  pipe  was  used.  After  these  were 
placed  the  hole  was  lined  with  wooden  sheathing  allowing  a  6-inch 
space  between,  which  was  filled  with  cement  under  wat^  through  a 
4-inch  conductor  pipe.  In  tlUs  way  tlxe  cement  remained  with  the 
mixture.  Hue  was  carried  to  above  the  water  line.  Up  to  this 
line  the  shaft  is  round  5  feet  8  inches  internal  diameter;  above  this 
it  is  6  feet  square.  All  surface  water  is  entirely  shut  out.  After 
tiiia  shaft  was  completed  one  QOO-galloQ  centrifugal  pump  was 
purchased.  To  this  we  have  a  20  h.p.  Jenny  vertical  motor  installed 
at  the  surface.  From  tests  made  since,  it  shows  the  pumping  to  be 
about  600  gallons  per  minute,  and  from  present  indications  will  con- 
tinue to  be  so,  as  the  head  remains  about  the  same. 

The  analysis  of  this  water  made  by  the  State  Water  Survey  pro- 
nounces it  a  very  good  water. 
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The  geology  of  Northern  Illinois  is  fairly  well  known  from  the 
numerous  welis  drilled  thiou^wut  this  district,  but  the  qunlity  of 
the  waters  supplied  by  various  strata  of  water-bearinjij  rock  has 
not  been  so  well  investigated.  Mo«t  deep  wells  throughout  this 
territory  supply  a  water  which  is  a  composite,  being  a  mixture  of 
all  good  and  bad  water  encountered  in  tlie  sinking  of  the  well. 

The  distinction  between  good  and  bad  is  not  made  from  a  sani- 
tary stand  point,  as  most  of  the  deep  well  supplies  are  of  unques- 
tioned hygienic  purity,  but  rather  fh>m  their  suitalnlity  for  com- 
merdal  and  domestic  purpoaes.  Nearly  all  of  these  watero  are  un- 
satisfactory for  hoSkit  and  laundry  uses,  as  they  are  extremely  hard 
and  often  contain  objectionable  iron  salts. 

In  making  a  selection  among  the  various  strata  of  water-bearing 
rock,  it  is  apparent  that  the  lime  rock  may  be  eliminated  as  a  medium 
for  producing  a  p(»ft  water,  heneo  we  necessarily  turn  to  the  two  sand 
r(K'k  strntH  as  bring  the  only  possible  source  for  a  satisfactory'  water. 
A  study  of  the  general  formation  of  these  strata,  the  nature  and 
conditions  of  their  source  of  water  sujoply  gives  a  clue  to  the  prob- 
able kind  of  water  we  may  expect  to  obtain  from  each. 

The  Potsdam  sandstone  lies  just  above  the  Arehean  bed  and  Taries 
in  thickness  from  a  few  hundred  to  over  1600  feet,  and  is  inte> 
spersed  witii  layers  of  limestone  and  shale.  Lying  over  the  Pots- 
dam sandstone  is  a  rath^  thxni  generally  impo^nous  blanket  of 
limestone  known  as  the  Lower  Magnesium.  Over  this  limestone  is 
the  St.  Peter  sandstone  usually  several  hundred  feet  thick,  which 
in  turn  is  overlaid  with  the  Trenton  limestone,  Hudson  shale  and 
Niagara  limestone  successively,  the  latter  two  having  been  eroded 
in  the  central  part  of  the  field. 

These  successive  layers  of  rock  rise  gradually  toward  the  north 

^  Read  st  first  annual  meeting  ntinois  Section,  American  Water  Works 
Anoeiation,  Mareh  10,  1915. 

410 


Digitized  by  Google 


DIFBOTBD  WATXB  IBOM  DBBP  WKUA  IN  ILLINOIS  411 


and  west  and  outcrop  in  Wisconsin,  Minnesota  and  Northern  Michi- 
gan. The  Archcan  rock  outcrnps  tlio  furthest  north,  in  a  broad 
irregular  area,  extends  as  far  s<jutli  as  Chippewa  Falls  and  Wausau, 
Wisconsin.  South  of  the  Archean  rock  is  the  Potsdam  outcrop  in 
a  \'-shaped  belt  covering  about  14,000  square  miles,  the  apex  of  the 
V  extending  as  far  south  as  Madison,  TVisconsm.  Next  south  is 
an  outcrop  belt  of  Lower  Magnesium  limestone  and  southeriy  of  this 
is  the  outcrop  of  the  St.  Peter  saxuktone  In  Southern  Wtsoonsn 
and  Northern  lUinoui,  having  an  area  of  about  2000  square  miles. 

These  outcrops  mostly  covered  with  a  pervious  blanket  of  soil 
and  gravel  are  the  intakes  so  to  speak  of  these  sandstone  under- 
ground  channels.  The  general  surface  drainage  of  the  main  part, 
of  this  territory  of  Wisconsin  is  south  anfl  southwesterly,  hence  the 
numerous  streams  erosshifj;  the  Potsdam  outcrop  rise  in  and  flow  over 
Archean  and  sand  rock  and  are  less  liable  to  become  chargt^i  with 
lime  and  magnesium  salts;  on  the  contrary  the  streams  feeding  the 
St.  PetOT  sandstone  have  previously  traversed  the  limestone  district 
of  the  Loiver  Magnesium  outcrop,  thereby  becoming  impregnated 
with  the  hardening  salts  of  lime  and  magnesium. 

These  observatkms  would  lead  us  to  believe  tbat  the  Fotsdam 
sandstone  would  furnish  a  softer  water  in  general  than  that  from 
any  oihet  strata,  and  as  a  verification  of  this,  the  results  obtained 
from  pome  wells  sunk  in  Cook  County  are  of  interest. 

The  Chicago,  Milwftulcpe  &  St.  Paul  Railway  Co,  and  the  Chicago 
and  Noiihwestern  Ilaiiway  Co.  have  both  successfully  improved 
their  water  supply  for  boiler  purjwses,  by  casing  off  portions  of  the 
waters  in  their  wells.  Also  the  village  of  Western  Springs  has  sunk 
a  deep  well  and  cased  out  certain  waters,  thereby  greatly  improving 
its  supply,  but  not  to  the  same  extent  as  in  the  case  of  the  raihoads. 

The  Mflwauhee  wells  are  located  on  the  Chicago  and  Council 
Bluffs  division,  about  two  miles  west  ol  Mannheim.  There  are  at 
least  five,  the  records  of  which  are  available,  and  all  of  which  show 
similar  characteristics. 

The  log  of  well  No.  1  following,  is  typical: 


Grmind       678  feel  oftotie  tea  Inel 


/"ft  ft*t 


Niagara  Hmcstonp 
Hudson  shale  


from  62  to  260 
from  260  to  465 
from  456  to  785 
from  785  to  1060 
from  1060  to  1262 


TrantoB  limestone. . 

St.  Peter  sandstone 


Lower  macnesium  limestone. 
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1st  Potsdam  sandstone  from  1262  to  14S0 

Limeetone,  shale,  etc  from  1460  to  170S 

2d  Potsdam  sandstone  from  1705  to  180-1 

Limestone  from  1804  to  1820 

3d  Potsdam  sandstone  from  1820  to  2290 

Caves  wcro  encountered  at  570  feet  to  590  feet,  lOGO  feet  to  1070 
feet  and  1085  feet  to  1095  feet.  These  caves  were  taken  care  of  by- 
casing.  The  lower  and  third  Potsdam  sandstone  is  composed  of 
beds  of  different  thickness,  coior  and  iiardness. 

The  well  is  cased  from  the  surface  to  a  depth  of  1262  feet  where 
the  caffiDg  is  sealed  to  the  rock  walls  by  oonciete. 

The  following  are  analyses  of  the  water  at  various  depths  below 
the  casing,  given  m  grains  per  gallon: 


,  ,  1450 

2030 

2128 

2290 

Undeter- 

Undeter- 

Undeter- 

mined 

mined 

mined 

mined 

Calriiiin  carbonate  

2  94 

6.34 

6.64 

10  22 

Calcium  sulphate  

4.61 

3.95 

  0.27 

2.10 

2.S7 

3.88 

  7.82 

7.44 

9.51 

18.06 

7  SI 

8.02 

  7.47 

10.50 

4.82 

3.17 

  3.38 

4.68 

12.44 

50.96 

  10.86 

22.09 

25.18 

54.13 

Total  

  18.67 

ao.43 

35.60 

72.18 

This  well  which  is  the  deepest,  shows  a  large  increase  in  incrustat- 
ing  solids  toward  the  bottom,  and  also  a  large  increase  ui  salt  con- 
tents. This  was  avoided  in  the  oth^  wells  of  the  series  by  lessening 
the  depth  by  about  fifty  feet.  The  yield  of  these  wells  varied  from 

130  to  170  gallons  per  minute. 

The  Northwestern  Railway  drilled  a  chain  of  wells  at  Proviso, 
Cook  County,  Illinois,  on  the  Galena  Division,  about  four  miles 
south  of  the  Milwaukee  wells.  Thesse  woll.^  were  spared  from  three 
to  six  liundred  feet  apart,  and  all  .'^howed  similar  characteristics  as 
to  depth  of  strata  and  as  to  quality  of  water.  The  log  of  well  No.  3 
is  typical. 


Surface  of  ground,  elevation  above  sea  level  645  feet 


ftet  tea 

 from 

73  to  245 

245  to  478 

478  to  810 

810  to  1010 
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Lower  magneeium  limestone  from  1010  to  1220 

Sandy  shale  , .  from  1220  to  1320 

Ist  Potadam  sandstone  from  1320  to  1520 

Limestone  from  1620  to  1747 

2d  Potsdam  from  1747  to  1890 


Caves  were  encountered  here  only  between  the  St.  i'otor  sandstone 
and  the  Lower  Magnesium  limestone.  This  well  was  cased  to  a 
depth  of  1690  feet  and  was  only  drilled  to  a  depth  of  1830  feet. 
The  foUowing  is  an  analyBis  from  the  water  at  that  depth  given  in 
grains  per  gallon: 


Caldum  carbonate  :   4.20 

MagnesLom  earbonate   1 .40 

Iron  and  aluminum   0 .06 

flilicn   0.40 

Tncriistating  solids   6.18 

Alkali  chlorides   4.10 

Alkali  Bulpliates   4.04 

Alkali  carbonates   10.06 

Non-incrustating  solids   JS.22 

Total   24.40 


This  well,  as  the  others  in  the  aeries,  was  cased  to  a  greater  depth 

than  the  Milwaukee  series  on  account  of  the  poor  cjuality  of  water 
found  in  the  first  Potsdam  sandstone.  The  yield  varied  from  about 
60  to  150  gallons  per  minute,  and  the  pumping  of  two  alternate 
wells  600  feet  apart  to  a  Hopth  of  242  feet  lowered  the  water  in  the 
third  intermediate  well  97  feet. 

The  village  of  Western  Springs,  Illinois,  has  just  completed  a 
well  in  which  the  results  obtained  conform  generally  to  those  found 
in  the  Milwaukee  and  Northwestern  wells. 

This  well  is  ten  miles  due  south  of  the  Milwaukee  well  m  the 
township  of  Lyons  about  one-half  mile  from  the  west  line  of  Cook 
County. 

The  foUowing  is  a  log  of  this  well: 
Surface  of  the  ground,  above  sea  level,  648  feet. 


ftxi  fui 

Niai^a  limestone  from    73  to  800 

Hudson  shale  from  360  to  474 

Trenton  limestonp  from  474  to  790 

St.  Peter  sandstone  from  700  to  1244 

Lower  magnesium  Umeetone  from  1244  to  1387 

1st  Potsdam  sandstone  ....from  1337  to  1400 

Limeeftone  from  1490  to  1765 

2d  Potsdam  sandstone  from  1766  to  2046 
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This  well  was  cased  down  to  a  depth  of  1765  feet  as  the  water 
from  the  first  Potfldam  a&d  UBderlying  limeBtone  was  very  unsatis- 
factory, as  may  be  seen  from  the  foUowing  analyses,  given  in  grains 
per  gallon: 


W  PoUdam 

f«(  PoUdam 

/357  frel- 

1337  JtH 

l! tf^i II ID  i^sirHfun ttfA 

21  23 

21  46 

13  42 

CiAlfiiuin  fiitlnKA.to 

S  74 

1  11 

4.80 

Magnesium  sulphate  

15.12 

2.10 

0.27 

0.12 

  0.55 

2.21 

0.99 

40.17 

21.48 

5.45 

8.85 

  0.2» 

0.77 

24.06 

0.04 

  2.g8 

O.Stt 

S2.01 

Total  

  43.61 

4B.48 

54.84 

This  well  is  rather  unique  in  that  in  placing  the  casings  the  one 
through  the  drift  is  made  enough  to  allow  small  suction  pipes 
to  be  dropped  between  it  and  t  tie  inner  casing  thus  making  the  water 
from  either  the  upper  or  lower  strata  available.  The  available  sup- 
ply horn  the  lower  strata  for  a  draw  down  of  150  feet  was  about 
110  gallouB  per  minute. 

A  study  (tf  these  three  wells  beafs  out  to  a  large  degree  tbe  as- 
sumption that  the  Potsdam  sandstone  will  give  a  more  satisfactory 
water  than  the  8t.  Peter  sandstone.  It  also  is  evident  that  all  parts 
of  the  same  stiatum  cannot  be  relied  upon  to  give  exactly  tbe  same 
quality;  this  is  shown  by  a  comparison  of  the  water  from  the  first 
Potsdam  of  the  Milwaukee  well  which  shows  7.82  grains  per  gallon 
of  incrustating  solids,  while  the  same  stratum  in  the  Northwestern 
was  reported  as  bad  and  the  Western  Springs  well  showed  40.17 
grains  per  gallon. 

It  further  appears  that  increasing  the  depth  beyond  a  certain 
point  will  probably  increase  the  hardness  without  any  great  return 
in  quantity  of  water,  and  that  the  capacity  is  limited  to  approxi- 
mately 170  gallons  per  minutei  according  to  the  tests  on  these  wells. 
In  the  territory  around  Chicago  at  least,  a  limit  to  the  depth  is  fixed 
by  the  increased  amount  of  salt  in  the  lower  levels. 
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More  data  are  needed  to  establish  the  oonduaioiis  as  diawn  from 

these  limited  oases,  and  should  cover  the  territory  more  complet^y. 
If,  with  the  increased  data,  it  is  found  that  the  above  conclusions 

are  generally  borne  out,  it  opens  up  an  improved  supply  for  small 
towns  and  industrial  establishments  that  may  be  well  worth  the 
extra  cost  to  obtain. 


Digitized  by  Google 


THE  WATER  SUPPLY  OF  LONGVIEW,  TEXAS^ 


By  p.  E.  Gbeen 

This  paper  is  a  description  of  the  installatioii  of  a  new  water 
supply  for  the  city  of  Longview,  Texas.  It  is  not  a  detailed  teeh- 
nical  description  of  this  work,  though  more  or  less  technical  data 
are  given,  but  more  emphasis  has  been  laid  on  the  human  interest 

end  of  the  problem  because  it  is  bebcvcd  it  is  typical  of  many  small 
towns  in  the  Ignited  States,  and  because  it  illustrates  so  accurately 
the  workings  of  human  nature  in  our  average  city  officials. 

The  city  of  Longview,  Texas,  is  a  community  of  about  7000 
inhabitants.  Up  to  within  the  last  five  or  six  years  it  has  had  prac- 
tically no  public  improvementSi  except  an  antiquated  water  works 
system* 

A  few  years  ago  a  sanitary  sewer  system  was  installed  under  a 
franchise.  Some  four  years  ago  this  system  was  purchased  by  the 
city,  and  it  is  now  operated  by  it,  charges  being  made  in  a  manner 
similar  to  that  fot  ordinar^^  water  connections.  There  is  a  socalled 
disposal  plant  consisting  of  a  small  sedimentation  tank  and  about 
1600  square  feet  of  broken  brick  filled  beds  for  a  filter.  Incidentally 
it  may  be  noted  that  the  city  makes  a  net  pro£t  of  about  20  per  cent 
per  annum  on  the  sewer  system. 

The  P3rif»ting  water  supply,  before  the  installation  of  the  one  to 
be  described  in  this  paper,  consisted  of  two  deep  wells,  one  of  them 
1200  feet  and  the  other  600  feet  in  depth.  From  them  the  water 
was  pumped  by  means  of  an  ordinary  air  lift  into  two  reservoirs, 
and  from  the  reservoirs  the  water  was  pumped  by  means  of  two 
dufdex  steam  pumps  of  1,000,000  gallons  capacity  each,  into  a  stand- 
pipe,  having  a  capacity  of  about  75,000  gallons.  Hie  water  from 
the  wells  is  of  a  peculiar  character.  It  is  clear,  sparkling,  and  of 
exceedingly  pleasant  appearance.  It  has,  however,  a  very  high 
chlorine  salt  content  which  makes  it  unsuitable  for  general  com- 
mercial and  domestic  use.   A  typical  analysis  of  this  well  is  shown: 

^  Read  at  meeting  of  lUinoi*  Section,  Aaericaa  Water  Works  AMoeialion, 
March  10, 1915. 
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Suspended  maiter   Nom^'^ '  • 

Oxygen  consumed  ,   2.8' 

Organic  nitrogpn   0.33  , 

Albuminoid  of  ammonia   0.08  | 

Free  ammonia.   2.23 ' ' 

Nitrites   0.12 

Nitrates   0.10  ' 

CJhlorine   1160 .00 1  ii. 

Alkalinity   868.<X^>,n 


From  the  above  it  will  be  seen  titot  the  chlorine  ran  to  %lw 
p. p.m.  Other  analyses  have  shown  as  high  as  1600  p.p.m.  11^ 
alkalinity  is  also  high,  amounting  to  368  p. p.m. 

The  water  is  decidedly  salty  in  taste,  though  after  using  it  for  a 
time  many  people  declared  that  they  did  not  longer  notice  the 
taste  of  salt.  On  a  stranger,  its  effect  was  frequently  quite  laxative, 
and  lawns,  etc.,  were  soon  ruined  if  it  was  used  for  sprinkling.  How- 
ever, in  addititm  to  its  character,  the  supply  was  very  limited,  a^fl 
while,  when  the  weUs  were  fixBt  installed  as  much  as  300,000  gallons 
per  day  was  obtiuned,  this  yield  steadily  dropped  and  idtimatehr'lt 
was  difficult  to  get  more  than  100,000  gallons  per  day  out  of  t^th 
wells.   About  2000  people  are  served  by  the  water  and  .^ewer  system. 

In  1911  and  1912  several  disastrous  fires  occurred,  during  which 
there  was  practically  no  watrr  nvnilable,  and  the  mayor  and  city 
council,  as  well  as  the  people  generally,  appreciated  the  fact  that 
a  new  water  supply  was  absolutely  necessary.  The  writer  was  there- 
fore commissioned  to  make  an  investigation  of  the  subject. 

There  were  three  sources  of  supply  to  be  considered:  Ist,  an  arti- 
fieial  lake,  known  as  Lake  Lemont,  about  a  mile  west  of  the  city; 
2d,  a  small  stream  called  Grace's  Creek,  running  through  the  oit^; 
and  3d,  the  Sabine  River,  distant  about  three  miles  and  a  half  fibm 
the  city.  Lake  Lemont  has  a  drainage  area  of  about  seven  square 
miles.  The  Lake  is  about  a  mile  long  and  from  a  quarter  to  one- 
half  of  a  mile  in  width,  and  averages  about  five  feet  in  depth.  This 
lake  is  used  for  fishing  and  hunting  purposes  only.  The  investiga- 
tion showed  that  its  shallowness  ami  limited  water  shed,  together 
with  the  long  continued  dry  spells  which  are  characteristic  of  tliat 
part  of  the  country,  make  it  unsuitable  as  a  source  of  supply.  , 

The  investigation  of  the  second  project,  Grace's  Creek,  as  it  wiis 
called,  developed  that  there  was  no  available  site  for  a  dam,  although 
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the  water  shed  is  approidmately  25  square  miles  in  area  above  the 

town. 

This  left  the  river  as  the  only  available  source.   The  Sabine  River 

above  Longview  has  a  water  shed  area  of  about  2000  square  miles. 
The  population  on  the  water  shed  was  about  136,000,  almost  entirely 
rural.  From  the  very  limited  government  data  on  the  subject  it 
was  determined  that  the  minimum  flow  would  be  about  thirty 
cubic  feet  per  second.  The  rainfall  averaged  about  forty  inches, 
and  the  run  off  from  10  per  cent  to  30  per  cent.  At  times  several 
months  passed  with  no  rain  whatever. 

Analyses  were  made  of  the  Sabine  Hiver  water,  the  water  of  Lake 
Lemont  and  of  Grace's  Creek,  of  which  typical  examples  are  in- 
cluded herewith: 


MNUUrV 

•ABiim  wtrwm 

LAMB  UMOM 

1912 

Date  of  collection 

Feb.  13 

Feb.  16 

Feb.  28 

Feb. 16 

Feb. 13 

Feb.  28 

Dateof  anftlyBW. . 

Psh  IS 

Feb.  19 

FoK  1 

rco.  lo 

Physical  analysis: 

Turbidity  

60 

75 

120 

40 

60 

50 

Color  

75 

70 

85 

70 

60 

75 

Odor  

None 

None 

None 

None 

None 

None 

Sediment  

Slight 

SUght 

Very 

None 

Chemical  analj'sis : 

slight 

Suspended  mat- 

ter 

Total  

23  noo 

21.00 

39  000 

7.00 

16.000 

16  000 

Volatile. . .  . 

5.000 

9  00 

r>  m 

6  00 

3.000 

18.000 

12.00 

34.000 

1.00 

13.000 

8.000 

Oxygen  eonflumed 

5.800 

5.10 

6.700 

6.00 

3.800 

5.300 

Nitrogen  as : 

Organie  nitro- 

0.340 

0.24 

0.360 

0.17 

0.410 

0.520 

Albuminoid 

ammonia  

0.120 

0  13 

0.180 

0.14 

0.170 

o.aio 

Free  ammonia . . 

0.004 

0  12 

0.016 

0  12 

0  120 

o.ass 

0.000 

0.00 

0.000 

0.00 

0  001 

trace 

Nitrates  

0.020 

0.00 

0.020 

0.00 

0.060 

0.060 

16.000 

16.00 

16.000 

13.00 

6.000 

7.000 

Total  harflneSB... . 

14  000 

35  OO 

33  000 

35  00 

3.T  000 

23  000 

20.000 

22.00 

20  000 

18  00 

22.000 

22.000 

1.000 

1.00 

1.000 

1.00 

trace 

trace 
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Bacterial  investigation  showed  tliat  all  the  sources  of  supply  were 
more  or  less  contaminatt  d,  but  none  seriously.  It  was  therefore 
recommended  that  a  1,000,000  gallon  mechanical  filter  plant  he 
built  at  the  edge  ol  the  river,  some  three  miles  and  a  half  from 
the  city,  and  the  water  pumped  from  there  to  a  new  modern  ele- 
vated tank. 

The  presentation  of  the  report  developed  some  very  lively  oppo- 
sition to  the  river  project.  It  was  emnmonty  stated  tiiat  during 
the  *'b]aek  rise"  the  river  was  and  always  would  be  absolutely 

unsuitable  for  drinking  purposes,  that  it  would  be  salty,  full  of 

organic  matter,  etc.,  etc.  This,  in  spite  of  the  fact  that  veiy  com* 
plete  information  had  been  obtained  of  the  water  shed,  nnd  nothing 
had  developed  which  would  indicat^i  that  at  any  time  there  would 
be  any  p-^eat  difliculty  in  filtering  the  water,  though  it  might  be  very 
hard  sometimes.  It  also  developed  that  there  was  a  very  strong 
sentiment  in  the  city  for  the  use  of  Lake  Lemont,  the  first  source  of 
supply  meutioued,  as  the  location  for  the  filtering  plant.  This  was 
betttuse  it  was  bo  dose  to  the  city.  HowevoTf  the  report  was  ao- 
eepted,  leaving  the  question  of  the  source  of  supply  to  be  later 
decided. 

After  the  necessary  bonds  were  voted  there  was  a  period  of  sev- 
eral months  in  which  nothing  was  done.  The  bond  market  was 
bad,  and  no  serious  fires  had  occurred.  As  soon  as  the  bonds  had 

been  voted  the  mayor  and  city  council  were  deluged  with  letters 
and  visits  from  promoters  of  variou^^  devices  for  purifying  water, 
each  sure  that  his  device  was  the  only  one  to  secure  the  result  desired, 
and  all  of  them  wilhng  to  absorb  the  cost  of  engineering  in  their 
price,  so  that  the  city  would  not  be  put  to  that  unnecessary  expense. 
Some  of  them  were  backed  by  very  strong  local  sentiment  tiirough 
burinesB  connections,  relatives,  etc. 

After  three  or  four  months  of  this  kind  of  promotion  the  council 
was  conaderably  bewildered.  Th^  very  naturally  desired  to  get 
the  best  plant  at  the  least  cost.  Finally,  as  a  sort  of  a  compromise 
and  with  a  shadowy  idea  that  possibly  there  might  be  oil,  since 
everyone  was  talking  oil  in  this  part  of  the  world,  it  was  decided 
to  sink  another  well  near  the  site  of  the  old  wells.  Accordingly,  a 
deep  well  drilling  apparatus  and  a  quantity  of  ire  ii  rasing  were  pur- 
chased and  a  start  made  on  drilling  a  well.  Tliis  was  soon  aban> 
doned  and  the  outfit  was  later  sold  to  a  well  drilling  company. 

About  this  time  there  was  a  small  outbreak  of  typhoid  fever  in 
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the  city  which  alarmed  the  mayor  and  council.  They  promptly 
sent  saiiiples  of  the  well  water  to  Chicago  and  to  Dallas  for  analysis, 
and  these  analyses  developed  the  fact  that  the  wat«r  was  suspicious, 
B*  coli  being  found  by  both  analyses.  It  was  decided,  however, 
tbM  the  cause  of  the  oontaminated  water  was  in  the  eonditioii 
surrounduig  the  wells,  and  this  condition  waa  promptly  remedied, 
9a4  as  promptly  it  was  decided  to  go  ahead  with  the  Sabine  River 
project. 

,  !-PIans  and  specifications  were  then  prepared,  providing  for  a 
toechanicai  filtration  plant  of  1,000,000  gallons  capadty,  having 
two  filter  V)ods,  a  sedimentation  hasin  of  500, 0(X)  K^iHons  capacity, 
and  a  coagulation  basin  of  100,000  gallons  capacity.  Besides  the 
filter  plant  proper  there  was  included  in  the  scheme  a  tunnel  intake, 
two  low-lift  centrifugal  pumps  of  700  g.p.m.  capacity,  driven  by 
2300-volt,  60-cyclc,  3-phase  motors.  Two  high-lift  pumps  were  pro- 
vided, one,  a  750-gaUon  3-stage  centrifugal,  motor  driven,  and  one 
ftSO-gallon,  motor  driven  triplex.  In  addition  a  steam  duplex  pump 
wiss  provided,  for  emergency  high-lift  pmnping,  and  a  small  gen- 
oator  set  to  drive  the  low-lift  pumps  and  light  the  plant  in  case 
of  failure  of  the  current.  The  current,  furnished  by  a  local  com- 
pany, was  taken  off  at  2300  volts  and  stepped  down  for  lighting. 
Alternative  proposals  were  also  invited  on  the  filter  plant,  plans  to 
be  Submitted  by  bidders. 

-  Proposals  for  bids  were  advertised  for  and  received.  Smce  alter- 
native proposals  were  possible  the  field  of  bids  was  quite  broad. 
In  general  the  alternati\'es  proposed  by  the  best  of  the  filter  com- 
panies provided  a  lesser  time  of  sedimentation  than  the  engineer's 
plans. 

I'lrln  several  smaU  cities  in  that  part  of  Texas  the  crude  scheme  of 
settling  surface  water  by  means  of  dosing  it  with  alum  and  allow- 
iHg  it  to  settle  in  small  (fallow  circular  basins  had  developed.  The 
dosing  apparatus  of  such  a  plant  had  been  patented  and  the  patentee, 
onhis  successors,  had  formed  a  company  and  sold  the  device  to  some 
active  business  man  of  a  nearby  city.  This  company,  after  the 
boaids  were  voted,  became  ver^-  urgent  in  an  endeavor  to  secure  the 
installation  of  their  device,  and  submitted  a  bid.  This  was  the 
only  departure  from  standard  practice  proposed.  It  may  be  said 
that  it  was  simply  an  adaptation  of  the  St.  Louis  system  on  a  small 
scale,  without  either  the  expert  supervision  or  facilities  for  sedi- 
aientation  possessed  by  the  dty  of  St.  Louis. 
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The  plans  for  a  filtration  plant,  providing  for  six  hours  sedimen- 
tation, were  finally  accepted  at  a  cost  of  about  $5000  under  that  of 
the  engineer's  plans,  it  seeming  to  be  the  unanimous  opinion  of  the 
able  engineers  representing  the  various  filter  companies  that  the 
saving  was  justified. 

The  work  has  now  been  oonBtrueted  and  k  juBt  starting  oper- 
ation, thoQi^  not  fully  tuned  up  yet.  The  city  of  Longvkw,  after 
some  three  years  of  strenuous  disousaion,  has  now  a  first^slass  water 
supply.  The  total  cost  of  the  intake,  filtration  plant,  three  and 
one-half  miles  of  1 2-inch  force  main,  a  new  150,000  |^on  elliptical 
bottom  elevated  tank,  pumping  machinery,  motors,  and  auxihary 
steam  pumping  plant,  is  about  $150,000,  not  including  engineering. 

As  yet  not  much  trouble  has  been  experienced  in  handling  the 
water,  though  at  the  time  of  tliis  writing,  February  3,  the  water 
is  exceedingly  turbid,  and  the  alkalinity  is  very  low.  After  24  hours 
plain  sedimentation  there  is  no  apparent  reduction  of  turbidity. 
The  beds  are  washed  by  taking  water  from  the  force  main,  in  whidi 
the  pressure  is  about  125  pounds.  This  is  a  mistake.  A  wash  water 
tower  should  have  been  provided,  nnce  the  ordinaiy  pumpage,  650 
gallons,  is  not  enough  to  wadi.  Therefore  no  checks  could  be  used 
between  the  wash  water  take  off  and  the  stand  pipe.  At  the  end 
of  the  first  week  of  operation,  the  too  sudden  opening  of  the  wash 
water  valve  caused  a  surge  which  sheared  off  several  of  the  laterals 
and  craekod  the  header.  Gauge  readings  showed  that  the  force 
main  is  subject  to  a  pressure  ranging  from  60  to  IGO  pounds  as  the 
puuijjs  are  stopped  or  started.  To  remedy  this  a  relief  valve  and 
automatic  air  valves  have  been  installed. 

The  usual  troubles  with  air  pockets,  best  places  for  dosing,  etc., 
have  been  enoountered.  It  has  been  found  for  instance  that  apply- 
ing the  alum  at  the  low  lift  pumps  produces  the  best  results  for  vety 
turbid  water.  Hie  best  bacterial  results  have  been  obtained  when 
the  hypo  is  added  about  ten  minutes  before  the  filter  beds. 

Bdr.  H.  N.  Roberts,  C.E.,  was  the  resident  engineer  in  charge 
of  the  work  and  is  now  city  engineer  in  charge  of  the  operation  of 
the  plant. 
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The  existence  of  intimate  relations  between  a  proper  drinking 
frater  supply  and  health  ia  accepted,  in  a  way,  by  all  intelligent 
people.  It  ia  unfortunately  true,  however,  that  eanitary,  like  moral 
prindplea,  are  much  more  readily  aooepted  as  abstract  truths  than 
made  a  part  of  daily  practice. 

It  is  the  writer's  purpose  in  what  follows  to  state  the  principles 
mvolved  in  supplying  proper  drinking  water,  and  to  describe  the 
requirements  of  such  a  supply.  It  is  his  further  purpose  to  make 
clear  the  importanco  of  honoring  these  principles  in  the  observance 
rather  t  han  iit  thr  1  i<  arh.  The  material  ofiered  for  consideration  will 
be  presented  from  tiie  pomt  of  view,  principally,  of  the  factory  man- 
ager, but  the  considerations  winch  govern  arc  essentially  those 
touching  the  human  rather  than  the  purely  mechanical  element 
in  manufacture,  and  th^  therefore  have  an  essentially  broad  appeal 
and  interest. 

Suggestions  have  been  taken  from  a  number  of  articles  that  have 
appeared  from  time  to  time  on  this  and  allied  subjects,  as  well 
as  from  experience,  and  the  passage  of  time  since  these  articles  were 
consulted  has  so  dimmed  memory  of  the  exact  origin  of  many  of 
the  points  that  proper  credit  will  be  difficult  if  not  impossible-— 

''An'  what  'e  thought  'e  might  require, 
'E  went  an'  took-Hhe  same  as  mel" 

There  are  two  essentially  fundamental  requirements  ud  an  efficient 
drinking  water  system.  In  working  out  such  a  supply,  these  two 
points  govern:  fost,  the  water  must  be  pure;  second,  it  must  be 
at  a  proper  temperature. 

The  importance  of  purity  of  the  supply  has  been  recog;nizcd  and 
has  been  generally  insured,  ^'a^iou8  devices,  operated  by  electricity 
and  by  steam,  are  provided  and  successfully  operated  for  insuring 
a  proper  decree  of  puiity.  The  final  and  equally  vital  problem  has 
been  much  less  successfully  met.   No  matter  how  pure  the  water 

1  Read  nt  meeting  of  Illindt  Section,  AmericBn  Water  Works  AflBoriisiion, 
March  10,  1915. 
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may  be,  if  its  tPinporature  is  not  ri<^ht  5t  wWl  not  serve  its  purpose. 
It  not  Ije  drunk.  Further,  no  iiuitter  how  pure  the  water  supply 
may  be,  if  it  dov^  not  reach  the  user  through  means  insurnig  that 
it  has  remaineti  pure,  a  doubt  is  ca.st  upon  its  purity  amounting, 
in  many  cases,  to  practical  certainty  that  it  has  been  contaminated. 

COSBBCT  TBMFIBATDBB  fOB  DBDfKING  WATVB 

The  ifiDge  of  temperature  at  which  water  is  palatable  is  rather 
narrow.  Eztenuve  expnienoe  has  provm  that  thwe  should  not 
be  a  variation  of  over  5"  as. a  manmum,  from  50^.  And  yet,  if 
one  will  apply  a  thermometer  to  the  water  supplied  by  ten  drinking 
water  fountains,  it  will  be  found  in  nine  of  the  cases  that  the  tem- 
perature is  very  far  from  this  range. 

There  is  a  physiological  basis  for  this  preference  for  water  at 
a  temperature  close  to  50°.  According  to  Dr.  Thomao  Darlington, 
secretary  of  the  welfare  committee  of  the  American  Iron  and  Steel 
Institute,  water  at  this  temperature  stimulates  the  heart  and  also 
has  some  influence  in  relieving  the  mtemal  temperature  and  equal- 
ising it  throughout  the  body. 

ILLNESS  FROM  LOWBK  TEMPBRATUBSS 

On  the  other  hand,  water  at  a  temperature  appreciably  lower 
than  that  named  frequently  produces  cramps,  or,  if  taken  in  quan- 
tities insufficient  to  produce  this  trouble  in  a  clearly  defined  form, 
it  lowers  the  efficiency  of  the  individual  affected,  while  leaving  him 
in  service.  There  is  at  the  same  time  a  further  loss  of  efficiency 
hi  too  little  water  having  l^een  consumed,  and  the  whole  value  of 
the  supply  has  therefore  been  destroyed.  Water  that  is  too  cold 
is  avoided  as  instinctively  as  water  that  is  too  warm.  Tests  to 
determine  the  hifluence  of  temperature  upon  the  quantity  consumed 
indicate  a  falling  off  of  one-third  with  a  fall  m  temperature  from 
50^  F.  to  40*. 

STATEMENT  OF  SAJNrrAHY  PROnLEMS  INVOLVED  IN  PRODUCINQ 

A  PERFECT  SYSTEM 

Having  provided  for  the  purity  of  the  supplj%  the  next  question 
is  how  to  get  the  water  from  the  point  where  its  purity  is  assured 
to  the  point  at  which  it  is  to  be  consumed,  wnth  certainty  that  its 
purity  has  not  been  diminished,  and  further  to  deliver  it  at  the 
palatable  temperature. 
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TroublM  from  ice 

One  <tf  tl^  fint  difficulties  encountered  has  been  the  {uroUem 
of  cooling.  Wftter  otherwise  pwfectly  satisfactory  for  drinking 
has  be«i  GOntaminated  by  adding  dirty  ice  of  keeping  it  in  a  water 
cooler  that  has  not  received  proper  attentioii.  This  difficulty  has 
in  many  cases,  although  unfortunate!  y  not  in  all,  led  to  the  use  of 
receptacles  in  which  the  water  is  placed  near  the  ice,  or  is  in  some 
way  kept  out  of  actual  contact  with  it.  Even  tbouGrh  tho  ice  is 
pure,  it  is  generally  handled  in  ways  that  are  not  condiicive  to 
cleanliness.  Ob^nously,  such  ice  slioulU  not  come  in  contact  with 
the  water  to  be  cooled,  even  aside  from  the  question  of  temperature. 

Futility  of  bottled  ivaiers 

The  second  difficulty  now  develope:  the  problem  of  distribution. 
The  purchase  of  wat^s  for  drinking  haa  gr^tly  increased  during 

recent  years,  owing  to  the  belief  that  by  purcliasing  water  in  bot- 
tles or  jugs  there  would  be  greater  certainty  of  obtaining  something 

that  is  entirely  satisfactory.  Some  years  ago,  however,  the  Con- 
necticut State  Agricultural  Kxperinient  Station  examined  a  con- 
siderable number  of  samples  of  such  waters,  and  not  only  found 
a  number  that  were  not  above  suspicion,  but  pointed  out  that 
waters  from  uncontaminated  sources  might  leutlily  become  un- 
wholesome if  carelessly  marketed  or  bottled  in  unclean  receptacles. 
The  problem  of  proper  cleansing  of  receptacles  b  by  no  means  a 
simpte  matter. 

The  Bureau  of  Chemistry  ol  the  Agricultural  Department  at 
Washington  has  also  reported  im  extended  series  of  mvestigations 
which  show  that  in  many  cases  when  the  waters  reach  the  consumer 
the  bottle  may  not  contain  the  water  indicated  by  the  labels,  owing 
to  incorrect  labelling  in  the  first  place,  or  to  tampwing  with  the 
contents  of  the  bottle  on  the  way. 

Even  though  the  purity  of  the  supply  and  the  cleanliness  of 
the  methoil  of  handling  the  water  are  unquestioned,  the  use  of  drink- 
ing cups  at  the  fountauis  Ui\  aiiubly  involve8  their  use  niorc  or  less 
in  common,  no  matter  what  efitort  there  may  be  toward  the  require- 
ment of  individual  cups. 
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BAmTABT  BPECinCATIOMB  FOB  AN  IDEAL  STSTEH 

The  ideal  method  of  supplying  drinkinp  water  whether  in  a  pub- 
lic binidiug,  au  apartment  houise,  a  hotels  a  school  or  a  factory, 
rnuBt  aim, 

Bint.  At  enoouraging  the  use  of  a  suffieietit  quantity  by  eaeh 
peraon. 

Seoond.  The  water  must  be  made  attractive. 
Third.  It  must  be  carried  from  the  point  at  which  its  parity 
is  assured  to  the  lips  of  the  consumer  in  such  a  way  as  to  insure  its 

continuing  pure. 

Fourth.   The  dnuking  fountain  should  be  white  and  dean  in 

appearance. 

Fifth.    The  water  itself  should  be  clear  and  sparkling. 
Sixth.    It  should  be  placed  convenient  to  the  worker. 
Seventh.   Its  temperature  should  be  regulated  and  held  con* 
stantly  as  oloee  as  possible  to  SSf 

Quantity  of  water  required  per  peraon 

The  quantity  of  water  confiumed  by  the  average  person  amounts 
to  about  ^  pints  per  day.  Hot  weather  and  exercise  increase  the 

demand. 

The  amount  of  water  that  must  be  suppUed  for  each  person  in 
a  drinking  water  system  will  vary  through  very  wide  limits,  depend- 
ing upon  the  design  of  the  fountain.  Usually  where  the  design  has 
been  properly  worked  out  the  amount  runs  from  one  to  two  gallons 
per  person  per  day.  The  larger  figure  is  taken  from  the  r^ults  in 
a  large  steel  works.  In  schoola  tiie  figure  will  oftm  run  aa  low 
as  one-half  gallon  per  person. 

Resulta  running  up  as  high  sa  6  gallons  per  man  and  highar  are 
occasionally  encountered,  but  such  figures  seem  invariably  to  go 
with  defective  fountain  design  or  a  water  supply  at  a  temperature 
above  a  palatable  degree.  Where  the  fountain  is  badly  designed, 
there  is  often  excessive  waste  because  so  small  a  portion  of  the  water 
flowing  can  be  drunk.  Where  the  temperature  of  the  supply  is 
higher  than  it  should  be,  the  man  will  let  the  water  run,  to  get  it 
as  cold  as  possible,  and  will  otherwise  waste  it. 
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Economy  of  pnpariy  duiffwd  hubbiera 

Contrary  to  what  one  would  expect,  the  consumption  of  water 
with  a  properly  designed  fountain  is  actually  loss  per  person  than 
with  drinking  cups,  where  the  temperature  of  the  water  and  its 
attractiveness  in  otber  respects  are  the  same.  Testa  made  by 
Inspector  Doui^erty  of  ihe  Water  Department,  Washington,  D.  C, 
showed  definite  eoonomy  by  maldng  the  change  from  cups  to  bub- 
Uen.  The  reason  fbr  this  is  undoubtedly  the  effort  to  cleanse 
the  pubUe  cup  before  it  is  used  and  the  aJmoet  uiyariable  drawing 
of  a  laig^  quantity  of  water  than  is  consumed. 

The  detign  of  bubbler  fcwUoine 

It  is  obvious  that  in  the  design  of  the  drinking  fountains,  the 
greatest  care  should  be  taken  to  produce  the  most  efficient  possible 
fountain  jet,  since  the  consumption  of  water  varies  through  the 
widest  limits,  as  above  indicated,  according  to  the  effideacy  or  in- 
effideney  of  the  jet. 

Many  of  the  older  designs  of  fountams  seem  to  have  attempted 
to  duplicate  natural  springs.  Even  when  these  fountains  are  fitted 
with  self-closing  valves  so  that  no  water  flows  except  when  the 
fountain  is  being  used,  only  a  very  small  percentage  of  the  water 
that  flows  can  be  consunuMl.  A  design  very  much  to  be  preferred 
as  a  matter  of  economy  and  of  sanitary  v^due  is  therefore  that  in 
which  the  water  issues  in  the  form  of  a  jet.  In  fountains  of  this 
design,  where  the  stream  is  allowed  to  rise  to  a  point  high  enough 
so  that  there  is  no  danger  of  the  lips  coming  in  contact  with  the 
fountain,  the  laiger  part  of  the  water  that  flows  can  be  drunk.  A 
further  advantage  of  the  stronger  stream  is  that  it  will  flush  off 
quiekly  any  dirt  that  may  have  been  carelessly  or  maliciously 
allowed  to  accumulate  at  the  orifice.  In  some  fountain  designs, 
even  this  possibility  is  overcome  by  arranging  a  series  of  very  small 
jets  directed  obliquely  upward  toward  a  common  point  at  which 
the  various  jets  impinge  upon  each  other  and  the  resultant  stream 
is  directed  vertically.  With  this  desiirn,  ;ind  in  fact,  with  any 
design,  e(  oiiomy  is  sometimes  atteni[)T«  1  1  >  cutting  down  the 
size  of  the  stream  in  order  to  reduce  the  waste  iluiing  the  moment 
the  man  is  drinking.  This  economy  is  reatlily  carried  to  a  point 
wliere  it  does  more  harm  tiiaii  good,  becauj»e  too  small  u  £iUeam  will 
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not  only  waste  a  alight  amount  of  time,  but  ib  very  uiuatisfactoiy 

to  drink  from. 

It  should  not  be  necessary  to  point  out  the  importance  of  having 
the  shortest  possi1)le  connertioiis  between  the  cimilntinc!;  system 
and  the  fountain  so  as  to  reduce  the  amount  of  watf  r  that  may 
stand  in  the  pipe  and  become  warm.  If  this  quantity  of  water  is 
appreciable,  the  employees  quickly  get  the  habit  of  holding  the 
fountain  open  long  enough  to  insure  that  the  "dead"  pipe  has  emp- 
tied itself.  Naturally,  this  means  considerable  waste  of  water 
and  of  cooling  effect. 

Hie  importance  of  being  able  to  keep  the  fountain  and  its  Burround* 
inga  thozDugjhly  dean  is  also  too  obvious  to  caU  for  special  com* 
ment,  and  of  course  the  design  of  the  fountain  as  re^tfds  strength 
and  appearance  is  a  matter  larg^  of  its  location,  except  that  no 
matter  how  it  is  placed  the  appearance  of  cleanliness  is  vital. 

CONSIDERATIONS  OF  COST  AND  OF  VALUE 

Co9t  cf  meehameal  cooling  venus  ice 

In  the  narrowest  sense,  the  economy  of  a  mechanically  cooled 
drinking  water  system  compared  to  the  same  system  ice  cooled, 
will  also  invariaUy  mxtk  out  in  favor  of  the  mechanical  method, 
assuming  that  the  equipment  is  at  all  suited  to  this  method.  But 
such  a  comparison  is  of  little  value,  since  the  system  of  distributing 
the  water  is  almost  invariably  changed  at  the  same  time  that  the 
method  of  cooling  is  altered,  and  there  are  too  many  factors  to 
permit  any  one  answer  to  cover  all  cases.  In  the  New  York  office 
of  one  large  company,  the  cost  for  this  service  was  cut,  by  installing 
a  machine  and  a  better  system  of  distribution,  to  about  25  per  cent 
of  the  former  cost.  At  the  same  time,  the  service  was  very  much 
more  satisfactoiy  to  the  office  foree. 

It  cannot  be  too  stronf^  emphaased,  howevw ,  that  consider- 
ing economy  and  cost  of  operation  where  it  involves  mechanical 
cooling,  or  cost  of  ice,  is  merely  considering  the  one  least  important 
item  in  the  account  and  one  that  may  well  be  sacrificed  to  other 
more  important  considerations. 

Influence  oj  improved  condiUons  on  employees 

In  the  case  of  industrial  plants,  one  large  elemrnt  involved  in 
arranging  a  good  system  of  supply  is  the  effect  on  the  employees' 
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feeiingB.  GoDdderation  for  the  comfort  and  welt-being  of  the  em- 
ployees has  a  direct  effect  on  their  attitude  to  the  plant.  While 
in  general,  the  character  of  the  labor  force  determines  to  a  oertain 

extent  the  conditions  in  the  place  of  work,  while  Rtonographers, 
to  take  an  example,  will  not  put  up  with  the  same  lavatory  facilities 
as  factory  girls,  it  is  equally  true  tiiat  the  conditions  in  the  factory 
have  a  controlling  effect  on  the  character  of  the  help  that  will  seek 
employment. 

Infiuenu  cf  proper  tquipmtni  en  ^jSkteney 

It  is  not  often  popsible  to  get  an  accurate  estimate  of  the  im- 
proved efficiency  following  Ihe  installation  of  proper  drinking  water 
equipment,  since  the  organization  of  the  work  in  many  shops  is 
too  elastic  to  bimg  out  clearly  the  full  effect.  That  effect  is  present, 
bowe^i  no  matter  how  completely  it  may  be  hidden.  In  a  rolling 
miU»  one  roller  working  at  less  than  full  efficiency  lowers  the  capacity 
of  the  entire  mill.  Tonnage  once  lost  is  lost  permanently. 

In  fact,  in  any  industry  where  the  work  is  arranged  m  a  sequence 
of  operations  the  effect  of  any  falling  off  in  the  efficiency  of  the 
individual  shows  itself  immediately.  This  prompt  discovery  of 
inefficiency,  indeed,  is  one  of  the  advantages  of  such  an  arrangement. 

This  arrangement  of  the  work  in  a  clom^  sequence  requires  the 
holding  of  extra  men  ready  to  throw  in  at  points  needing  reinforce- 
ment. This  need  of  reinforcement  appears  very  quickly  where 
the  opmtions  foUow  each  other  dosely,  as,  for  instance,  when  the 
work  moves  along  on  a  conveyor.  This  condition  may  be  observed 
in  the  large  packkig  houses.  It  may  also  be  observed  on  the  assem- 
bling floor  ol  one  of  the  large  automolnld  companies.  And  in  such 
work  as  this,  the  amount  of  extra  work  required  is  dependent  on 
the  general  physical  condition  of  the  men,  and  is  a  measure  of  their 
condition. 

As  stated  above,  the  difference  l^otweon  factories  in  which  the 
organization  brings  out  these  defects  in  efhcicncy  and  those  in  which 
it  does  not  bring  them  out,  lies  sunply  in  the  fact  that  in  one  case 
the  defects  are  seen  and  in  the  other  case  they  exist  unseen. 

The  ItAor  dement  in  coet  of  produtHm 

In  American  factories,  the  labor  cost  is  the  big  item.  When 
one  analyses  the  prestige  of  American  machinery,  it  will  be  found 
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to  be  due  to  the  desigiis,  to  the  tools  and  metbodB — in  other  irardSy 
to  American  engineering  and  also  the  higher  grade  of  labor  whieh  is 

attracted  by  the  better  pay. 

Within  the  shop  the  greatest  pains  are  taken  with  the  equip- 
ment. Steam  en^eers  are  provided  to  take  care  of  the  steam 
powpr,  ft  hnM'mg  and  repair  department  is  provided  for  the  factory 
and  its  general  equipment,  and  a  mechanical  engineer  and  electrical 
(  iifiineer  supervise  the  machines,  machine  tools  and  the  electrical 
eciuipment.  The  one  item,  however,  which  is  most  expensive  of 
all  receives  too  little  attention.  The  human  niechanism,  which 
after  all  is  the  most  complicated  me<^anism  in  the  organization, 
the  most  sensitive  and  by  far  the  most  responsive  to  proper  treat- 
ment and  proper  conditiooSi  is  allowed  to  work  under  conditions 
which  are  given  onty  the  most  casual  care. 

In  the  case  of' one  of  the  larger  companies  that  have  investigated 
this  matter  thoroughly,  there  has  been  found  a  marked  decrease  in 
the  number  of  absences  in  the  summer  time  due  to  cramps,  55ummer 
complaint,  etc.,  since  a  properly  desicjipd  system  was  installed,  and 
at  the  present  time  practically  all  the  cases  of  absences  from  work 
during  the  summer  originate  in  one  small  and  isolated  section  of 
the  factory  which  it  was  not  practical  to  [)rovide  with  properly 
cooled  water  and  which  is  still  served  by  means  of  ice. 

In  a  large  rolling  mill  in  the  Pittsburgh  district,  there  were  foiv 
m^ly  from  two  to  five  men  overcome  <m  practically  every  hot 
summer  day  before  a  modem  system  of  cooling  the  water  supply 
was  installed.  Since  that  time,  this  number  of  cases  of  heat  {HTOS- 
tiation  will  be  the  toll  of  an  ^tiie  season,  and  in  the  case  of  one  re- 
cent season,  one  day,  July  5,  accounted  for  every  case  that  occurred 
that  year. 

C0NSIDBBATI0N8  OOVEBNING  THB  LA.TOIJT  OF  A  COOLINa  BT8TBU 

Cleanliness 

The  importance  of  absoluto  cleanliness  m  drinking  water  systems 
cannot  be  too  strongly  or  too  frequently  emphasised.  All  surfsoes 
with  which  the  water  comes  in  contact  should  be  smooth  and  aooes- 
sible  for  keeping  dean  without  any  particular  effort,  because  the  hdp 
usually  available  for  mich  service  is  not  of  a  type  that  will  give  any 
great  amount  of  conscience  to  the  work.  Obstructions  such  sa 
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pipe  coils  and  supports  should  be  designed  with  this  in  view.  Proper 
facilities  for  flushing  the  tank  should  be  provided  to  further  aasiat 
in  keeping  thinp;s  clean. 

In  many  designs  of  cooling  systain,  it  is  impossible  to  prevent 
the  formation  of  ice  and  the  consequent  deposit  of  salts  that  are 
present  in  all  natural  waters  and  that  are  frozen  out  of  solution  as 
the  ice  is  formed.  The  accumulation  of  these  deposits  and  of  or- 
ganic matter  that  generally  is  present  and  that  is  also  troten  out  of 
aohitkm,  makes  proper  flushing  especially  important.  Although 
such  mattor  as  may  be  present  is  presumab^  hannleas  in  nomial 
quaatilaes,  it  is  posnble  that  in  some  cases  it  may  prove  daageir- 
ous  in  the  increased  quantity  which  its  segregation  by  freezing  brings 
about.  And  even  though  this  material  may  be  harmless  in  a  given 
case,  its  appearance  does  not  tend  toward  making  the  water  attrac- 
tive. The  greatest  care  should  therefore  be  taken  in  designing  a 
system  to  avoid  the  formation  of  ice,  so  far  as  it  is  possible  to  do  so. 
This  is  a  matter  generally  left,  of  necessity,  to  the  refrigerating 
engineer. 

There  are  a  number  of  arrangements  in  conmion  use  for  cooling 
the  water.  In  one  system,  the  water  is  distributed  uniformly 
along  the  top  of  a  bank  of  coils  containmg  the  refrigerating  medium 
and  is  allowed  to  trickle  down  over  these  coils  and  to  collect  in  a 
tank  below  from  which  it  is  pumped  to  the  distributing  qystem. 
This  arrangement  has  the  advantage  of  comparatively  ready  access 
for  cleaning,  without  the  waste  of  any  great  amount  of  refrigerated 
water.  Another  arrangement  frequently  used  is  the  immersion  of 
refrigerating  coils  in  a  tank  of  the  water.  This  arrangement  is  less 
desirable  than  that  above  mentioned,  because  of  the  probability 
of  ice  forming  on  parts  of  the  coils.  The  circulation  of  the  water 
over  the  cooling  surfaces  is  likely  to  l>e  sluggish  in  spots,  and  in 
fact,  id  practically  certain  to  be,  so  that  the  ice  will  almost  invariably 
form  to  a  greator  or  lesser  extent. 

A  third  qrstem  that  is  in  mere  or  less  use,  is  the  one  in  which  a 
drum  or  s^ies  of  disks  containing  the  rdrigerant  is  revolved  in  the 
water  to  be  cooled. 

In  all  of  these  systems,  there  b  more  or  less  danger  of  contaminar 
tion  of  the  water  impurities  gettmg  in  through  ill-fitting  ooven, 
unless  this  matter  is  given  proper  consideration. 
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Reducing  heat  losma 

Thp  limitation  upon  the  area  that  may  be  served  economically 
irom  a  single  refrigerating  unit  has  not  been  generally  rpcofj^nized 
because  of  the  relative  newiess  «f  the  subject.  It  has  been  found 
in  general,  however,  that  the  length  and  diameter  of  water  dis- 
tributing mainfi  insulated  with  the  best  pipe  covering  known,  should 
not  esEoeed  about  2000  feet  of  l^-inch  pipe  aa  a  maximum,  whether 
the  main  k  airanged  in  a  loop  returning  the  water  to  the  original 
pointy  to  be  re-«ooled,  or  carries  it  to  a  second  cooling  station.  This 
limitation  is  due  to  the  heat  losses  into  the  pipe  through  the  insula- 
tioui  and  power  neceasaiy  to  pump  the  watv  through  the  system 
fast  eooaf^  to  avoid  too  great  a  rise  of  temperature.  Where  longer 
mains  are  used,  a  result  of  failure  to  analyze  the  losses  properly  is 
that  the  temperature  of  the  water  will  have  to  be  too  low  to  be 
used  with  safety  at  certain  points,  if  its  temperature  is  to  continue 
low  enough  at  the  end  of  the  loop  to  be  palatable.  The  installation 
of  such  a  system  simply  means  that  the  expense  of  nuikuig  it  has 
been  incurred  and  the  real  purpose  of  the  work  has  been  lost  sight  of. 

In  a  ncent  Installatkm  fai  a  laige  faetoiy  in  centrsl  Ohio,  the 
matter  of  length  of  mains  was  ignored,  and  the  result  was  that 
the  boiler  and  engine  room  force  whose  drinking  fountains  were 
supplied  by  water  immediately  after  it  had  left  the  refrigerating 
machine}  was  compelled  to  drink  watw  at  so  low  a  temperature — 
namely  under  40°,  that  there  was  constant  difficulty  throughout 
the  season  from  summer  complaints  of  one  kind  and  another. 

It  is,  of  course,  impossiblo  to  draw  the  line  between  requirements 
calling  for  one  and  those  calimg  for  more  than  one  machine  without 
a  study  of  local  rondUions,  but,  as  the  length  of  the  circuit  increases, 
the  size  of  the  nmius  to  permit  pumping  the  necessarj'  quantity  of 
water  to  avoid  too  great  a  range  of  temperature  in  the  circuit  in- 
creases rapidly,  if  the  water  is  to  be  pumped  without  forcing  the  . 
friction  up  above  a  proper  limiti  and  with  this  increase  the  heat 
losses  become  excessive,  while  at  the  same  time  the  cost  of  the  ui- 
stallation  is  rapidly  increased.  In  nmny  cases  the  deoieased  cost 
of  piping,  due  to  the  possibility  of  using  smaller  diameters  of  pipe 
and  shorter  circuits  through  which  heat  may  enter  the  system, 
becomes  a  rlpriRive  factor  in  favor  of  installing  more  than  one  ma- 
chine. NaturaHy,  however,  this  matter  is  not  of  importance  except 
in  very  large  plants. 
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In  laying  out  a  drinking  water  system ,  there  are  ob  vioosly  a  number 
of  factors  which  cannot  be  determined  with  any  great  degree  of 
accuraey.   It  is  important,  therefore,  that  the  capacity  of  the 

refrip^cniting  unit  shall  be  amply  large  to  allow  for  the  inevitable 
factor  of  ignorance  in  the  laying  out  of  the  sjrstcm  and  the  further 
question  as  to  whether  it  can  be  given  skilled  attention  or  not  and 
whether  this  attention  can  be  given  frequently  or  only  at  considerable 
intervals,  because  in  the  latter  case  the  capacity  of  the  plant  must 
necessarily  be  run  at  a  lower  point  than  where  attention  is  more 
regular  and  more  frequent. 

A  further  matter  calling  for  attention  is  that  means  must  be 
provided  to  meet  the  requirements  instantly  when  the  period  of 
heavy  load  comes  on  at  the  noon  hour. 

Further,  the  use  of  small  units  scattered  at  various  points  conven- 
ient to  the  more  or  less  separated  groups  requiring  fountains  ^ves 
the  system  a  flexibility  as  regards  extensions  that  can  riot  be  secured 
with  the  single  central  distributrng  plant.  As  additional  buildings 
are  constructed,  the  drinking  water  system  corresponding  may  be 
added  without  interference  with  the  existing  system,  whereas  in 
a  central  system  the  mains  are  very  likely  to  have  been  laid  out  of 
such  size  as  not  to  permit  their  handling  the  large  amountof  water 
required  without  causing  excessive  friction. 

laeoHon  cffinmUiifu 

In  laying  out  a  system  the  apiMPOximate  location  of  the  fountains 
is,  of  course,  determined  l>y  the  requirements  of  the  work.  The 
number  of  fountains  in  a  given  location  is  determined  by  the  number 
of  people  to  l>e  served.  In  general  one  fountain  for  every  100  per- 
sons to  be  served  may  be  taken  as  a  fair  average,  although  the 
character  of  the  work  will  affect  this  number,  increasing  or  decreas- 
ing it  as  the  case  may  be.  In  any  case,  the  upper  limit  should  be 
one  fountain  for  every  200  persons. 

If  the  fountains  are  placed  too  far  apart,  there  is  of  course  a  loss 
of  time  going  back  and  forth.  No  definite  distance  can  be  assigned. 
The  distance  must  invariably  depend  upon  local  conditions. 

One  precaution  is  desirable  in  locating  fountains;  namely,  to  be 
sure  that  two  fountains  on  different  parts  of  the  distributing  sys- 
tem are  not  placed  near  together.  Where  there  is  even  a  very  small 
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difference  in  the  teuiperature  of  the  water  supi>lii  (],  (lie  people 
will  always  go  to  the  cooler  water  even  though  the  distance  is  con- 
siderably greater. 

InaulaUon 

The  matter  of  proper  insulation  of  drinking  water  piping  is  per- 
haps the  most  important  item  in  ammging  the  piping  qrstem,  ez- 
oept  the  design  of  the  mains  so  that  they  may  be  diort  as  possible. 

Owing  to  the  difficulty  of  placing  the  pipes  in  the  ground  in  many 
cases  and  to  the  uncertainty  regarding  the  dryness  of  the  insulation 
where  it  is  so  placed,  and  therefore  of  its  insulating  value,  the  piping 
system  is  more  often  placed  above  the  ground  in  passing  froTii  build- 
ing to  building.  In  any  case,  the  heat  losses  through  the  insulation 
are  generally  the  largest  item  to  be  tiiken  care  of  by  the  refrigerating 
machine  and  too  great  emphasis,  therefore,  cannot  be  laid  upon  the 
importance  of  using  the  very  best  insulation  poarible. 

Hiere  is  a  great  mixture  of  motives  fJiat  are  effective  at  the  pres- 
ent time  in  improving  factoxy  conditions.  To  the  mind  of  one 
person,  it  is  a  matter  of  charity;  to  another,  it  is  philanthropy  and 
5  per  cent;  to  a  third  it  is  a  question  of  what  the  law  requires,  and 
the  law  is  requiring  more  and  more  all  the  time;  to  a  fourth  it  is  a 
reahzation  that  the  prosperity  and  comfort  of  one  man  is  bound  up 
with  the  prosperity'  and  comfort  of  everj'  other — that  we  are  prud- 
ent upon  one  another,  and  tiiat,  in  a  sense  every  man  is  his  bruLiier's 
keeper,  even  from  the  most  selfish  motive.  However,  wliatever 
motive  makes  its  appeal  in  any  individual  case,  the  fact  reniaiiis) 
that  improved  factory  conditions  are  gradually  coming  more  and 
more  into  consideration,  and  that  conditions  will  continue  to  improve 
as  a  more  intdlifcwt  understanding  of  their  effect  becomes  general. 
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Most  of  the  railroads  in  the  central  part  of  this  country  use  some 
kind  of  water  treatment  to  reduce  boiler  troubles  resulting  from  use 
of  water  more  or  less  high  in  incni sting  matter.  Some  roads  are 
pretty  well  equipped  v.  ith  softeners,  wliich  by  use  of  lime  and  soda 
asli  remove  practically  all  of  the  incrusting  solids;  some  roads  Imve 
these  softeners  for  their  worst  waters  only,  some  use  proprietary 
anti-eealing  compounds,  and  others  use  soda  ash  alcme  as  a  means 
of  preventing  si»]e  fonnation  in  their  boilen*  It  la  the  purpose 
of  this  paper  to  deal  with  the  last-named  and  to  outline  the  methods 
of  applying  the  soda  ash  treatment,  its  advantages  and  disadvan- 
tages and  the  results  obtainable. 

Water  as  it  is  pumped  contains  two  classes  of  mineral  salts  the 
amounts  of  which  determine  its  fitness  or  unfitness  for  locomotive 
use,  the  incrusting  salts  and  the  aikiili  salts.  The  incrusting  m\\^ 
or  "total  hardness"  may  be  divided  into  the  carbonate  hardness, 
mostly  carbonates  of  lime  and  magnesia,  and  the  "sulphate  hsuti- 
uess"  mostly  sulpiiates  of  lime  and  magnesia.  When  water  is 
boiled  at  atmospheric  pressure  or  higher  tl^  carbonates  precipitate, 
either  as  soft  mud  or  a  bulky  scale  on  the  heating  surfiAces.  Hie 
sulfate  hardness  remains  in  solution  up  to  60  pounds  pressure,  but 
above  that  it  erystalliies  as  a  very  hard  poredaln-like  scale  on 
the  heating  surface.  Metal  surfaces  Hius  insulated  by  this  scale 
become  much  overheated,  resulting  in  lealcy  flues,  stayfoolts  and 
shortened  life  of  firebox  sheets. 

The  alkali  salts  are  usually  the  sulphate,  carbonate  and  chloride 
of  sodium.  These  remain  in  solution,  increasing  in  amount  as 
more  water  is  boiled  away,  until  such  a  concentration  is  reached 
that  the  water  begins  to  "foam."  Waters  high  in  alkali  salts  are, 
on  account  of  their  tendency  to  cause  foaming,  undesirable  for  boiler 
use.  It  is  usually  possible  in  Illinois  to  find  water  low  in  alkali 

1  Read  at  meeting  of  Illiooia  Seotioo,  American  Water  Works  Association, 
March  10,  1915. 
*  Water  Engiiieer  WabMh  Railroad,- Decatur,  lUinois. 
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salts  so  the  forunini;  lioublo  ^rlriom  bothers  until  the  hard  waters  are 
made  mildly  alkali  by  treaiiiig  them  with  soda  ash.  Farther  west 
railroads  often  have  to  use  waters  high  in  alkali  salts  which  cause 
aettte  foaming  trouble,  although  this  trouble  Is  leaseued  by  spediJ 
tieAtmeut.  In  addition  to  time  mineral  salts  surface  waters  at 
times  cany  oonaideiaUe  suspended  matter,  and  dsoayed  animal 
and  vegetable  matter,  which  aggravate  the  foaming  tendency. 

CAUSES  OF  BOILER  TROUBLES 

The  primary  cause  of  leaky  fiue^,  fireboxes  and  staybolts  is  un- 
equal expansion  and  contraction  brought  about  by  overheating  of  the 
metal,  due  to  it  hcini;  insulated  from  the  water  by  a  la^'er  of  scale. 
These  troubles  will  be  accentuated  by  any  sudden  cooling  of  the 
nietal  such  as  might  be  caused  by  holes  in  the  fire,  working  engine 
very  hard  and  then  suddenly  shutting  off  steam  and  leaving  shut  off 
for  some  time,  cold  water  from  injector  falling  to  bottom  of  boiler, 
and  to  washing  boilera  with  cold  water. 

The  average  operating  official  does  not  concern  himsell  witii  the 
condition  of  boilers  as  long  as  the  engines  are  going  over  the  road 
in  good  time  without  failing.  The  flu^  may  have  considerable 
scale  on  them  and  with  careful  boiler  work  get  along  in  the  summer 
without  much  leaking  trouble,  but  r-old  weather  soon  starts  an  epi- 
demic of  engine  failures  on  account  of  leaking  boiler,  and  it  is  then 
that  the  need  of  water  treatment  makes  itself  felt.  The  chemist 
usually  starts  fijst  after  the  district  that  is  showing  the  most  leaking 
failures,  for  a  leaking  failure  means  delay  to  traffic,  and  sending  out 
another  engine  and  crew  to  pull  in  the  train  and  foiled  engine.  This 
costs  considerable  money  besides  requiring  additional  engpnes  where 
sueh  fdlures  are  frequent. 

TREATMENT 

The  prevention  of  scale  ftHmiation  may  be  accomplished  by  using 

water  softeners  which  remove  practically  all  of  the  hardness  and 
suspended  solids,  or  by  treating  each  water  with  enough  soda  ash 
to  neutralize  the  sulphate  hardness,  and  provide  a  slight  excess  of 
soda  ash,  all  of  the  scale  fonning  solids  being  converted  into  a  soft 
sludge  which  can  be  readily  blown  out  through  a  properly  located 
blow-off  cock.  Soda  ash  or  sodium  carbonate  is  found  in  some 
waters,  and  unless  it  is  so  high  as  to  cause  foaming  trouble,  waters 
of  this  type  are  desirable  for  boiler  purposes  in  that  Uiey  wfll  not 
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form  scale  and  require  no  treatment;  but  unfortunately  most 
waters  contain  sulphate  hardness  and  must  be  treated. 

The  md&  ash  is  changed  to  sodiutu  sulphate  in  the  boiler,  and 
locomotive  boiloEB  worked  to  full  capacity  aad  uaiiig  surface  waters 
will  usually  be  in  a  foaming  condition  when  this  sodium  sulphate 
and  other  sodium  salts,  in  water  from  the  boiler  are  over  2000  parts 
per  million.  Where  only  clear  weU  waters  are  used  this  limit  will  be 
2500  or  even  hii^,  and  in  stationary  boilers,  with  their  lower  rate 
of  evaporation  and  greater  steam  space,  the  foaming  point  may  be 
5000  to  6000  parts  per  million.  The  mud  and  carbonates  pre- 
cipitated in  the  boiler,  if  allowed  to  aecumulate,  may  cause  trouble 
in  three  ways: 

1.  The  foaming  tendency  of  the  water  in  the  boiler  inereaiies. 

2.  iieavier  scale  will  form  at  times  when  treatment  is  light. 

3.  There  is  danger  from  mud-burning. 

It  is  essential,  th^efore,  that  engines  using  soda  Bsh  treated  water 
be  equipped  with  suitaUe  blow-off  arrangement  for  removing  the 
sludge  from  the  boiler.  Critical  examinations  of  the  deposite  in 
boilers  have  shown  that,  where  there  is  scale  formation,  the  heavier 
pieces  of  scale  drop  out  in  the  barrel  and  front  of  the  side  legs,  while 
the  lighter  scales  and  mud  are  carried  further  back  by  the  circulation 
of  the  water  and  deposited  in  the  back  of  the  side  legs  and  in  back 
water  leg.  With  properly  treated  water  there  is  no  scale  formation, 
and  the  sludge  can  best  be  removed  by  means  of  a  i)crforat(Hl  pipe 
extending  across  and  lying  on  the  back  mud  ring  and  connected  to 
a  blow-o£[  cock  located  at  back  comer.  The  primary  purpose  of 
this  blow-off  cock  is  to  keep  the  alkali  salts  in  the  boiler  below  the 
foaming  point.  Incidentally  the  sludge  is  removed,  and  where 
treatment  is  maintained  full  and  continuous,  engines  can  be  run 
indefinitely  without  having  to  wash  out  boiler.  The  federal  law 
requires  boilers  to  be  washed  at  least  every  30  days,  but  where  waters 
are  high  in  incrusting  matter  a  deficiency  of  treatment  will  result 
in  rapid  scale  formation,  and  on  such  districts  it  is  wise  to  wash 
boilers  every  two  weeks  rather  than  risk  scale  banks  and  burned 
sheets,  if,  by  lack  of  supervision,  neglect  or  othf»r  cause,  treatment 
had  become  light.  One  passenger  en^jino  ran  10,000  uiiles  without 
washout  or  change  of  water  on  an  Illiuui»  division  using  waters  of 
average  hardness  of  2S0  parts  per  million  and  treated  with  one- 
half  pound  soda  ash  per  1000  gallons,  yet  at  the  end  of  the  test 
the  boiler  showed  no  scale  formation  and  only  a  small  amount  of 
soft  sludge  in  side  water  legs. 
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AMOUNT  OP  BLOWIKO  OUT  NBCES&ART 

A  pound  of  soda  ash  forms  1.34  pounds  of  sodium  sulphate,  and 
calculations  show  that  when  12.42  f>r  miuls  uf  soda  ash  have  been  used 
per  1000  gallons  of  water  iu  the  boiler,  the  sodium  sulphate  will 
amount  to  2000  parts  per  million,  and  to  prevent  foaming  water 
must  be  changed  completely  or  enough  blown  out  to  keep  ooncen- 
tration.  below  2000.  A  treatment  of  1  pound  ioda  ash  per  1000 
gaUons  neoeasitates  blowing  out  or  8.06  per  oent  of  the  wafw 
used,  i  pound  per  1000  gallons,  4  per  cent,  ete.  In  stationaiy  prac- 
tice, where  higher  concentration  can  be  carried,  the  amount  of 
blowing  off  is  much  less. 

This  waste  at  the  blow-off  cock  is  the  e^nsive  item  against  water 
treatment.  A  pound  of  soda  ash  entails  a  waste  of  80.5  gallons  of 
water  thRt  ba^^  been  heated  to  the  temperature  of  hni]pr  pressure 
steam,  and  a  locomotive  boiler  carrjang  200  pound.s  uf  steam  will 
use  30.')  pounds  of  Illinois  coal  to  heat  this  water.  At  SI. 50  per  ton 
this  coal  will  cost  2.29  cents,  the  80  gallons  of  water  at  5  cents  per 
1000  gaUons  0.4  cent,  a  total  of  2.69  cents  per  pound  of  soda  ash 
used.  This  will  be  less  with  lower  steam  pressures  sad  where  a 
higher  concentration  than  2000  can  be  carried,  and  there  is  of  course 
no  waste  while  bringmg  the  water  up  to  this  foanung  point. 

Where  treatmoit  is  heavy  or  waters  oontain  considerable  natural 
alkali,  it  becomes  impractical  to  do  the  necessary  blowing  off,  and 
it  is  cheaper  and  more  satisfactory  to  change  water  in  boiler  fre- 
quently at  terminals,  or  use  some  anti-foaming  compound  that 
allows  a  higher  concentration  of  alkali  salts  before  foamintj  occurs. 
Piissengcr  engines  should  l>c  wa.shed  out  or  have  water  changed  often 
enough  so  that  the  terminal  blowing  off  will  keep  the  boiler  from 
foaming  without  having  to  blow  out  ei\  route. 

The  following  procedure  should  be  foUowed  to  overcome  boiler 
troubles  on  any  certain  dividon. 

First,  get  the  best  available  water  supply;  second,  provide  suit- 
able arrangements  for  blowing  off  aigines  and  line  up  to  have  en- 
gines blown  83r5tematica]ly  at  termmal  and  on  road;  third,  treat 
all  waters  containing  sulphate  hardness  with  the  necessary  amount 
of  soda  ash,  and  fcnirth,  provide  sufficient  chemical  supervision,  to 
maintain  correct  treatment  at  all  times. 
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WATEB  SUPPLIBS 

Chemical  analyses  of  the  watti  in  u^o  for  locomotives  should 
be  made,  and  where  the  sulphate  haitiuess  or  the  alkali  salts  are 
high,  an  effort  should  be  made  to  locate  a  better  supply  that  can  be 
sufaBtitiited  at  not  prohibitive  expense.  In  the  past,  raiboads 
luually  took  the  first  water  available,  regardlesB  of  the  quality,  and 
there  are  many  places  where  these  old  supplies,  high  in  sidphate 
hardness,  can  easily  he  replaced  by  much  softer  water.  The  cost 
of  treating  the  waters  with  the  attendant  cost  of  coal  wasted  as  a 
result  of  this  treatment  should  be  considered  in  changing  supplies, 
and  it  will  usually  be  found  that  the  better  water  will  pay  for  itself 
in  a  short  time. 

BLOWING  OFF  BOILER 

At  roundhouses  there  should  be  a  place  for  blowing  off  just  before 
engine  goes  on  to  clinker  pit,  and  hostlers  should  be  instructed 
to  blow  out  full  glass  of  water  from  every  incoming  engine  and 
should  be  held  strictly  to  account  for  obejdng  these  instructions.  It 
is  also  a  good  plan  to  provide  a  similar  arrangement  on  outgoing 
track  to  give  engmemen  opportunity  to  blow  off  before  leaving.  En- 
ginemen  are  instructed  through  letters  explaining  the  water  tieat- 
ment,  blowing  off,  etc.,  and  individually  by  their  road  foremen.  _ 

TBBATttBttT 

Our  methods  of  analysis  may  not  appeal  to  the  chemist,  but 
we  determine  only  the  total  dissolved  solids,  the  total  hardness  by 
soap  test,  and  the  sulphate  hardness  by  subtracting  the  alkalimty 
to  metbylorange  from  the  total  hardness.  Every  water  oontalning 
sulphate  hardness  is  treated  with  enough  soda  ash  to  neutialiis 
this  sulphate  and  provide  excess,  such  that  waters  taken  from 
boilers  of  engines  using  the  treated  water  will  show  about  15  per 
cent  of  the  total  alkali  salts  as  sodium  carbonate.  Probably  only 
o  per  cent  will  keep  the  water  in  n  non-incrusting  condition  unless 
the  hardness  is  high,  but  the  15  per  cent  is  carried  as  insurance 
against  occasional  neglect  or  deficiency  of  treatment  at  some  stations. 

The  soda  ash  solution  would  best  be  used  evenly  according  to  the 
flow  of  water,  and  should  go  through  a  separate  pipe  line  to  the  water 
tank  so  there  will  be  a  chance  for  chemical  reaction  before  the 
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treated  water  pnoooo  into  the  pipe  lines.  The  solution  may  be  in- 
troduoed  by  small  steam  pump,  plunger  pump  operated  main 
pump  or  water  motor  througjh  which  all  the  water  passes;  it  may 
be  forced  contmuously  by  air  piesBure,  solutioii  passing  throu^ 
a  ^inch  diameter  hole;  by  a  by-pass  arrangement  in  which  part 
of  the  water  is  by-passed  from  the  main  and  displaces  the  solution 
in  proportion  to  the  water  flowinp^;  and  when  no  other  method  is 
available  it  may  be  placed  direct  in  engine  tanks. 

SUPERVISION  OF  TREATMENT 

A  very  important  feature  of  treating  waters  with  soda  ash  alone 

is  to  provide  enough  chemical  inspection  and  supervision  to  insure 
heeping  all  watei^  treated  fully  and  with  as  little  interruption  as 
possible.  If  the  treatment  is  light  on  account  of  neglect  of  pumpers 
or  insufficient  soda  a,sh  called  for  in  directions  so  that  the  treated 
waters  in  general  still  show  some  sulphate  hardness,  then  the  only 
benefit  is  in  the  sniall  decrease  in  hardness  of  the  water,  due  to  some 
precipitation  of  the  carbonates  in  the  supply  tub.  The  foaming 
tendency  of  the  water  will  have  increased  in  propcviion  to  the 
amount  of  soda  ash  used,  and  boiler  must  be  blown  off  nearly  as  much 
as  with  full  treatmait;  but  the  hard  seale  still  forma  on  the  flues  and 
causes  the  leaking  troubles  that  the  soda  ash  is  eipeeted  to  cure. 
To  keep  treatment  right  a  road  water  inspector  should  make  fre- 
quent analyses  of  the  raw  and  treated  waters  for  sulphate  hardness 
or  sodium  carbonate,  and  should  also  inspect  apparatus  for  treat- 
ment. If  this  inspection  shows  treatment  wrong  he  should  do 
what  he  cmi  on  the  ground  toward  adjusting  matters,  and  report 
to  division  oihciais  when  other  steps  arc  necessary  to  correct  pumper 
or  repair  apparatus.  On  some  divisions  where  the  raw  waters  do 
not  vary  much  in  quality  at  different  times  of  the  year  and  where 
there  is  a  diqiendaUe  class  of  mesk  handling  the  soda  ash»  itwill 
not  be  necessary  to  provide  so  much  chemical  supervision  after  treat- 
ment has  been  started  and  is  gouig  satisfactorily,  and  one  water 
inspector  may  be  able  to  handle  two  or  three  such  divisions.  On 
other  divisions  where  ihe  waters  vary  considerably  in  quality, 
where  the  pumpers  are  changing  frequently  or  where  slight  falling 
off  in  treatment  is  followed  quickly  by  boilers  leaking,  it  pays  to 
keep  a  water  inspector  on  the  division  all  the  time. 
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RESULTS  OP  TREATMENT 


The  advantageB  gained  by  full  and  systematic  treatment  of 

water  are  as  follows: 

1.  Enfrine  failures  due  to  leaky  boilers  are  reduced  to  a  minimum. 
On  divisions  where  soda  ash  treatment  has  been  in  use  for  several 
years  the  recortls  show  an  average  mileage  per  engine  failure  due  to 
leaky  flues  of  513,000  miles.  The  totnl  yearly  mileage  on  these 
divisions  is  about  10,000,000,  all  waters  are  treated  and  most  of  the 
enginea  aie  heavy  poww  iritii  flues  19  and  21  feet  long. 

2.  Much  less  boiler  work  is  needed,  mileage  of  flues  between  shop- 
ping is  materially  increased  and  the  cost  of  boOer  repairs  is  oor^ 
respondingly  decreased.  It  is  not  neoesaaiy  to  shop  an  engine  for 
flues  before  the  machinmy  needs  it 

3.  Mileage  between  washings  of  boiler  is  increased. 

4.  There  is  a  saving  of  fuel  due  to  having  boiler  free  from  sealc. 
Also  a  saving  of  the  fuel  that  heats  the  water  lost  from  leaking  boilf"r>^. 

5.  Engine  is  not  held  out  of  service  so  much  for  washing  and  work- 
ing on  l)oiler. 

The  disadvantages  are  the  increased  foaming  tendency  of  the 
treated  water  and  the  waste  of  coal  and  wator  in  blowing  off  to  ovei^ 
come  this  foaming  tendency. 

The  cost  of  water  treatment  can  be  given  f ahrly  dosely,  but  it  is 
lather  difficult  to  give  in  dollam  and  cents  the  various  savings  due 
to  treatmwt.  Some  estimatea  of  these  costs  and  savings  are  given 
here  much  per  oigine  per  year  based  on  a  freight  engine  of 
about  50,000  pounds  tractive  force  using  waters  treated  with  an 
average  of  one-iialf  pound  soda  ash  per  1000  gallons. 


Soring  per  mgine  per  year 


Boiler  repairs  

Fuel  5  per  cent  of  $7200  

Washing  boiler  

Tm  days  extra  aenrice  at  915  per  day 


S250.00 
360  00 
40.00 
IW.flO 

1800.00 


Cotl  per  engine  per  yeor 


Soda  ash  3000  lbs.  at  0.85  ct.  per  lb  

Coal  wasted  45. S  tons  at  $1.50   . . 

Water  wasted  240,000  gals,  at  $.05  per  1000  gals. 
Supervision  of  treatment  at  0.2  ct.  per  1000  gala 


$25  50 
68.70 
12.00 
12.00 

1118.20 
1081.80 


Net  aavias  pw  engine  i»er  year 
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These  figureji  lua  lor  a  large  enguie  under  average  water  con- 
ditions. Where  the  waters  are  hard  the  saving  in  boiler  repairs 
and  fud  wasted  on  account  of  wnled  boflar  would  be  comidoabfy 
higher.  A  number  of  yean  ago  Ptofesaor  Schmidt  of  the  Univer- 
sity of  Illinois  in  tests  on  an  Dlinois  Central  engine  reported  a  sav- 
ing of  10  per  cent  in  a  clean  boitor  over  the  boiler  with  scale  of  aver- 
age thickness  |%  inch.  The  percentage  will  run  higher  with  heavier 
scale,  and  the  assumption  of  a  5  per  cent  saving  is  conservative. 
Tho  iibove  net  saving  of  $6^1  .^0  multiplind  by  a  number  of  engines 
runs  into  a  large  amount  of  money,  and  shows  the  financial  advan- 
tages of  water  treatment  for  a  railroad. 

Before  closing  the  writer  \s  ould  like  to  say  a  word  al>out  treatment 
with  barium  salts.  The  great  objection  to  the  use  of  soda  ash  is 
the  increased  foaming  tendency  of  the  treated  water,  and  this  bad 
feature  Iceeps  many  railroads  and  power  plants  from  uong  soda  ash. 
Barium  hydrate  precipitates  the  sulphate  hardness,  an  equal  amount 
of  carbonate  hardness  and  does  not  increase  the  soluble  salts  or  foam- 
ing tendency  of  the  water.  It  is  therefore  rather  ideal  for  water 
treatment,  but  thus  far  has  not  come  into  general  use  on  account  of 
its  high  price.  Barium  carbonate  is  being  used  in  Germany  for 
water  softening,  it  is  just  as  cheap  as  soda  ash,  and  has  not  the 
foaming  objection.  Settling  tanks  are  necessary  with  the  barium 
treatment,  involving  a  larger  initial  outlay  than  with  soda  ash. 
Development  of  processes  for  using  barium  carbonate  or  decreasing 
the  cost  of  making  barium  hydrate  would  increase  very  much  the 
amount  of  water  softened  for  boiler  purposes. 
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Hydraulic  mixers  of  the  type  used  in  l  yanide  plants  are  employed 
to  dissolve  and  mix  bleach  in  the  four  installations  wliich  sterilize 
the  water  supplied  by  the  Denver  Union  Water  Company.  Other 
novel  details  of  these  plants  include  the  graduation  of  the  scales 
on  tbfi  tohitioii  iaxHa  in  pounds  of  solution  and  the  control  of  the 
flow  from  the  constant  head  box  by  special  long-lever  eontroUed 
plug  cocks. 

In  the  anangement  at  Willard  where  there  is  a  10,000,000  gallon 

rapid  filter  plant,  two  horizontal  solution  tanks  12  feet  long  set 
5-foot  centers  are  made  out  of  48-incb  woodstavc  pipe.  Above  one 
end  of  these  tanks  is  a  mixing  tank  consisting  of  a  50-gallon  barrel 
with  the  neccasarj'  inlets,  outlet  pipes  connecting  the  mixing  barrel 
with  tlie  solution  tanks,  water  supply  and  the  drain.  To  agitate  the 
chemical  with  the  water  in  the  mixer  barrel,  a  1-inch  pipe  entering 
.at  the  bottom  is  reduced  to  a  ^inch  nozzle  which  extends  up  into 
a  2-inch  four-way  cross.  The  side  outlets  of  the  cross  are  open. 
From  the  top  outlet  a  2-ineh  pipe  extends  above  the  top  of  the 
barrel  and  teiminates  in  a  tee  into  which  are  screwed  nipples  and 
turned  down  elbows.  The  discharge  is  thus  ^ven  a  downward 
motion.  A  branch  carries  part  of  the  supply  through  fhe  side  of 
the  barrel  about  2  inches  above  the  bottom.  A  45-degree  elbow 
with  a  H^ch  nozzle  on  the  inner  end  of  this  pipe  gives  the  solution 
a  whirling  motion  which  tbrn^«  all  of  the  sediment  to  the  center. 

In  operation  enough  of  the  dry  chemical  is  weighed  out,  to  make 
up  a  one  per  cent  solution,  and  dumped  into  the  barrel,  which  is  full 
of  clear  water.  Filtered  water  under  7o-pnund  head  is  then  turned 
on.  The  jet  action  of  the  water  entering  thu  tee  at  the  bottom  of 
the  banel  pulls  water  and  undissolved  chemical  into  the  central 
pipe,  or  hydraulic  elevator  as  it  is  called,  And  discharges  it  at  the 
top.  The  swilling  motion  of  the  water  entering  at  the  side  of  the 
barrel  rolls  the  undissolved  chemical  constantly  toward  the  center 

*  Bead  at  meetins  of  BlinoiB  Section,  American  Watar  Worka  Aaaoeiation, 
Uutk  10,  lOU. 
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where  it  is  drawn  into  the  elevator  by  the  injector  action  of  the 
water  entering  through  the  |-inch  nozzle  pipe?.  Screens  prevent 
lumps  from  passing  to  the  storage  tanks  through  the  2-inch  overflows. 

In  half  an  hour  practically  all  of  the  hypochlorite  is  dischargee! 
from  the  hydraulic  mixer,  arul  the  storage  tank  will  be  one-half 
or  two-thirds  full.  The  remainder  of  the  clear  water  to  make  up 
the  solution  to  proper  strength  is  brought  into  the  Iwjttom  of  the 


Solution  Tanks 

tanks  midway  between  the  bulkhead  ends.  Two-foot  lengths  of 
pipe  terminating  in  ^-inch  nozzles  are  screwed  into  a  tee  on  the 
inlet  pipe  to  give  an  additional  mixing  by  the  swirling  motion  pro- 
duced. Numerous  tests  at  the  surface,  center  and  boltom  of  the 
storage  tank  after  standing  8  hours  indicate  a  variation  of  less  than 
0.43  per  cent. 

SCALES  READ  IN  POUNDS 

Solutions  of  one  per  cent  strength  are  invariably  us<h1.  A  glass 
gauge  on  the  end  of  the  tank  is  graduated  to  read  directly  in  ]>ounds 
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of  chemical.  Headings  of  the  gauge  are  taken  at  one-hour  inter- 
vals, and  adjustment  made  if  the  necessary  quantity  is  not  feeding. 
By  huviiJK  the  scale  read  in  pounds  a  very  simple  calcuhition, 
as  outlined  in  the  Engineeriny  HvconI  of  July  25,  1908.  gives  results 
in  graiuij  per  gallon,  sufficiently  accurate  for  all  practical  purposes. 
Pounds  used  between  readmgs  divided  by  the  product  of  the  minute* 
between  readings  by  the  rate  of  flow  of  the  treated  water  expressed 
in  million  gallons  per  day  gives  the  grains  per  gallon  applied  within 
one  per  eent  of  the  correct  figure.  Following  the  recent  practice  of 
expressing  rcsu  ts  in  pounds  per  million  gallons,  the  weir  scales  have 
been  calculated  to  read  in  gallons  per  hour,  so  that  one  division  gives 
results  at  once,  the  solution  tank  being  read  ev(>r\  hour. 

Graduation  of  the  scale  is  accomplishrd  l)y  aclually  weighing  into 
it  200  pounds  of  writer  from  a  sniail  barrel  resting;  on  a  scale.  Poitits 
are  lujirUed  on  the  scale  l»oard  after  each  addition.  Oiaduations 
betwccJi  these  intervals  are  interpolated  down  to  10  pounds  of 
water  which  with  the  one  per  cent  solutioa.s  useil  means  0. 1  pound 
of  chemical.  A  4  x  4-inch  pine  stick  is  grooved  to  admit  the  ^-in<-h 
glass  gauge  flush  with  the  outside.  The  pound  marks,  about 
inch  apart  in  the  center  of  the  tank,  extend  across  the  face  of  the 
4  X  4-inch  stick,  while  the  iV-pound  marks  are  on  a  graduated  strip 
at  the  back  of  the  ^lass.  an  arraniicitient  pemiitting  easy  reading. 

To  obviate  the  etching  of  the  gla:d8  tube  by  the  hypochlorite, 
clear  water  is  run  into  the  tube  as  soon  as  the  storage  tiink  is  filled, 
or  the  gauge  cock  may  be  dosed  during  the  filing  operation  so  as 
to  exclude  the  hypochlorite  solution  at  all  times.  The  ditTeicnee 
in  the  reading  due  to  tlie  diiVerence  in  the  specific  gravities  of  the 
water  and  tlie  solution  is  too  small  to  correct. 

CONSTANT  HEAD  CONTHOL 

Instead  of  the  usual  orifice  box  a  simple  arrangeinent  used  by  the 
company  for  some  time  in  the  feeding  of  coagulant  solution  at  the 
Willard  plant  has  Ik  (  n  used  with  slight  modifications  for  the  hyjw- 
chlorite  of  lime  feed.  The  fomier  coagulant  rig  consists  of  a  30- 
inch  vitrified  sewer  pipe  set  bell  end  down  and  filled  in  with  about 
10  inches  of  concrete  to  make  a  bottom.  Kelinnce  w;is  plncerl  on 
the  coagulant  to  insure  tiglitness,  but  the  pipe  never  leaked.  A 
holp  was  drilled  through  the  pipe  just  above  the  bell  for  the  entrance 
of  a  j-iuch  brass  pipe,  which  extended  horizontally  to  an  upturneil  ell 


KtNKB  IN  THE  CONTROL,  OF  HYPOCHLOKITE  AT  DENVBB  445 

intheoeDterofthe  vitrified  pipe.  A  diort  piece  of  pipe  was  screwed 
into  the  dl  long  enough  to  rise  a  few  inches  aboye  the  concrete  sur* 
face  so  as  not  to  take  in  sediment.  A  constant  head  supply  to  this 
tank:  was  furnished  throu^  an  ordinary  brass  hopper  ball  cock. 
The  outlet  was  through  a  plug  cock  with  a  lever  handle  extended  by 
a  wire  pointer  over  a  graduated  board.  The  graduations  were  arbi- 
trary'' as  the  cork  was  e'\t*'n  out  in  time  and  gave  increased  dis- 
charges for  the  same  setting.  This  was  of  little  consequence  so  long 
as  the  cock  did  not  leak,  for  reliance  was  placed  entirely  on  reading 
th(>  gauge  on  the  solution  tank  for  applying  the  correct  amount  of 
coagulant. 

In  the  hypochlorite  ci  lime  plants  the  idtrified  pipe  was  replaced 
by  whiskey  barrels.  Ordinaiy  ball  oocks  coated  with  paraffine  or 
blocks  of  wood  dipped  in  asphalt  are  used  to  keep  a  constant  head 
and  f-ineh  steam  coclts  with  extended  lever  handles  control  the 
discharge.  A  fine  adjustment  screw  with  the  fulcrum  and  nut  set 
in  tapped  hol^  in  a  &ced  quadrant,  and  the  lever  respectively  allow 
the  operator  to  remove  the  screw,  flush  the  valve  and  replace  the 
lever  at  exactly  the  former  position.  The  plug  in  the  cock  is  filed 
away  for  f-inch  with  a  J-inch  rat  tail  file  to  give  a  fine  str(:am. 

Design  and  construction  of  these  various  devices  were  carried 
out  under  the  direction  of  D.  G.  Thomas,  chief  engineer  of  the 
Denver  Union  Water  Company. 
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THE  NEW  FILTRATION  PLANT  AT  QUINCY, 

ILLINOIS* 

Bt  W.  IL  Gklbton 

On  the  first  day  of  September,  1914»  one  of  the  oldest  mechanical 
filter  pknts  in  the  United  States  was  abandoned  and  a  complete 
modern  purification  system  was  placed  in  operation  at  Quincyi 
Slinois,  to  take  its  place. 

The  old  plant  was  built  about  the  year  1891  uiidor  the  O.  H. 
Jewell  patents  and  consisted  of  a  stnnc  masonry  sedimentation 
basin  70  feet  by  70  feet  in  area  and  9  feet  deep  and  14  wooden  tank 
filters  12  feet  in  diameter.  There  was  also  a  small  clear  well  under 
the  filter  tanks.  Thia  plant  provided  a  sedimentation  period  of 
about  one  hour  and  the  capacity  of  the  filters  was  about  4,000,000 
gallons  per  day  under  the  usual  rating  for  mechanical  filters. 

The  new  pluit  is  of  reinforced  concrete  with  brick  superstructure, 
steel  doors  and  windows  and  it  is  absolutdy  fireproof.  Three 
thousand  yards  of  solid  rock  were  excavated  to  prepare  the  site  for 
the  foundation  and  the  entire  plant  rests  upon  solid  rock.  The  east 
wall  is  also  backed  up  by  a  solid  limestone  ledge  whi<^  rises  from 
12  to  15  feet  above  the  basin  floors. 

The  concrete  structure  is  172  feet  by  89  ff^et  and  the  highest  con- 
crete walls  rise  25  feet  above  the  footings.  Oi  the  total  area,  the 
six  1,000,000  gallon  filter  units,  with  the  pipe  gallery,  cover  40  feet 
by  89  feet  at  the  north  end.  Adjoining  the  filters  on  the  south, 
a  space  12  feet  by  89  feet  is  used  for  the  main  entrance  and  stair- 
ways leading  down  to  the  pipe  gallery  and  up  to  the  operating 
floor,  and  lor  the  steam  heating  plant  and  coal  bin.  Then  a  space 
24  feet  by  89  feet  is  occupied  by  the  forebays  and  mixing  chambers. 
The  remaining  area,  96  feet  by  89  feet,  is  used  for  sedimentation 
purposes. 

Two  complete  coagulating,  mixing,  and  sedimentation  units  are 
provided  and  connected  in  sucli  a  manner  that  they  can  be  operated 
in  parallel,  in  series,  or  either  unit  may  be  operated  alone.  They 
are  of  unequal  capacity.  The  No.  1  unit  provides  for  two-thirds 
of  the  total  capacity  and  the  No.  2  unit  one-third. 

>  Read  at  meeting  of  Illinois  Section,  American  Water  Works  Asssooiation, 
March  10,  1915. 
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W.  R.  GEL8TON 


The  short  oxperienco  with  this  phint  leads  to  the  holiof  that  the 
best  results  can  be  obtained  by  the  series  method  of  operating. 
The  plant  is  therefore  Inking  operated  as  follows: 

The  low  service  pumps  discharge  into  an  0}>en  forebay  where 
the  water  is  treated  with  the  first  dose  of  sulphate  of  alumina.  It 
then  travels  alK)ut  400  feet  over  and  under  the  concrete  baffles 
in  the  mixing  chambers  and  finally  pas.ses  through  sluice  gates  into 
sedimentation  basin  No.  2.    This  basin  is  27  feet  by  94  feet  by  20 


Filter  Plant  Di  rino  CoN.sTRrcrioN 

feet  in  depth  and  is  provided  with  a  vertical  concrete  baffle  which 
extends  nearly  the  entire  length  of  the  basin  on  the  center  line. 
When  the  plant  is  operating  at  a  six  million  gallon  rate  this  basin 
provides  a  travel  of  alwut  175  feet  and  a  period  of  one  and  one- 
half  hours  for  sedimentation.  Krom  the  outlet  side  of  this  basin 
the  water  is  drawn  from  the  surface,  over  a  weir,  through  a  large 
sluice  gate,  and  passes  through  a  concrete  flume  to  the  second  fore- 
bay  where  it  receives  its  seconcl  do.se  of  alum,  as  it  begins  its  tortuous 
pas.>^age  through  the  mixing  chambers  connected  with  Basin  Xo.  1. 
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This  bjisin  is  55  foot  by  94  feet  by  20  feet  deep  with  one  vertical 
concrete  bafHe  on  the  center  line  around  which  the  water  must 
piiss.  The  sedimentation  period  in  this  basin  is  about  three  hours, 
making  the  total  for  both  basins,  four  and  one-half  hours.  Tiu; 
water  passes  from  the  outlet  side  of  this  basin  to  the  filters. 

Steel  storage  tanks,  for  coagulating  solutions,  are  provided  in 
duplicate  for  the  alum  and  lime.  A  small  electric  motor  is  used 
to  stir  the  solutions  constantly  to  keep  them  of  uniform  strength. 


Head  Horsu 


The  coagulant  feed  is  accomplished  by  means  of  constant  hoad  ori- 
fice boxes,  the  solution  flowing  by  gravity'  from  the  orifice  boxes 
to  the  forebays. 

A  complete  hypochlorite  sterilizing  plant  is  also  installed  in 
duplicate.  This  solution  flows  by  gravity  and  it  is  introduced  into 
the  filtered  water  as  it  passes  through  a  24-inch  pipe  line  on  its  way 
to  the  high  service  pumps. 

The  six  filters  are  grouped,  three  on  each  side  of  the  pipe  gallery. 


W.  U,  r.EI-STON 


Thoy  have  a  sand  area  12  fo<»t  by  32  foot  and  thoy  aro  10  foot  (loop. 
Tho  roRulation  strainer  systoni,  lus  dosi^n(>d  for  tho  oonibinod  air 
and  wator  wash,  is  uso<i.  Tho  strainors  aro  oovorod  to  a  depth  of 
one  foot  with  graded  gravel  and  the  sand  has  a  depth  of  30  inohes. 
Ottawa  sand  of  ().3S  of  a  niillinieter  efTective  size  is  used.  Two  stool 
wash  water  troughs  run  tho  entire  lengtii  of  the  filters  and  proviflo 
a  very  uniform  f'ow  of  wator  from  tho  entire  sand  area  during  the 
washing  process. 


Operatixo  Floor 


Tho  filters  aro  equipped  with  loss  of  head  gauges,  hydraulic  oper- 
ated valves  and  the  N'enturi  tube  typo  of  rate  controllers.  Tho 
space  under  (he  filler  bods  is  used  for  storage  of  filtered  wator.  Tho 
two  basins  ii2  foot  by  38  foot  each  in  area  and  holding  a  depth  of 
water  of  1>  f<'ot  provide  storage  capacity  for  1()0,(KM)  gallons.  Since 
wator  for  filer  washing  is  taken  from  tho  clear  wells  tho  capacity 
is  rather  small  and  it  would  bo  ontirelv  inadocpiato  if  direct  pressure 
wore  maintained,    nuplicate  motor  driven  centrifugal  pumps  and 
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one  motor  driven  hlowcr  eonipriso  tlie  necessary  mechanical  cciuij)- 
ment  for  filter  wasliirij?. 

The  brick  superstructure  is  of  handsome  design,  A  buflf  colored 
St.  Louis  hydraulic  pressed  brick  with  a  dark  red  brick  for  quoins 
and  Bedford  stone  trim  comprise  an  exterior  of  pleasinj?  as  well  as 
substantial  appearance. 

The  head  house,  which  is  62  feet  by  89  feet  and  two  stories  in 
heii^ht,  is  located  over  the  forebays,  mixing  chambers  and  a  part  of 


Mixing  Chamhk.hs 


the  sedimentation  basins.  The  second  floor  is  of  reinforced  con- 
crete supported  by  concrete  columns  and  beams.  This  floor  pro- 
vides ample  space  for  the  storage  and  mixing  of  coagulants.  The 
tops  of  the  solution  tanks  extend  3  fe<'t  above  the  .second  floor  and 
they  rest  upon  concrete  platforms  which  stand  5  feet  above  the 
lower  floor.  Numerous  manhole  frames  and  covers,  set  in  the 
floor,  provide  access  for  cleaning  and  opportunity  for  study  of  the 
eflfect  of  the  coagulants  on  the  water  as  it  passes  through  the  mixing 
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clininhrr.s.  Large  rectangular  openings,  over  tlie  inlet  anti  outlet 
of  the  sedimentation  basins  also  provide  convenient  points  for  sam- 
pling and  objiervation  of  the  operating  results. 

A  well-equipped  water  works  laboratoi  v  is  also  located  on  this 
floor.  It  consists  of  four  connecting  rooms  having  a  total  floor 
area  of  625  square  feet,  with  well  lighted  work  bendies  and  sinks, 
and  all  of  the  apparatus  and  utensils  necessary  for  the  preparation 
of  media  and  for  the  bacterial  and  microscopic  examination  of  water. 

The  filters  are  covered  hy  a  one-story  brick  superstructure  which 
rests  upon  the  outside  walls  of  the  filters,  leaving  the  entire  area 
of  the  filter  beds  open  for  inspection.  This  room  is  well  lighte<l 
by  means  of  a  monitor  roof  over  the  operating  floor  in  addition  to 
the  windows  in  the  side  walls. 

Mr.  W.  F.  Langkuer:  The  oflicial  test  of  the  Qviincy  plant  was 
completed  March  1,  but  inasmuch  as  the  report  has  not  yet  been 
submitted,  the  speaker  wishes  to  withhold  from  discussion  the 
results  obtained,  inadfar  txa  the  various  guarantees  are  concerned. 
One  or  two  unusual  operating  features,  however,  were  observed  and 
a  discussion  of  them  might  be  interesting  to  some  of  the  members 
present. 

It  \v:is  noted  tliat  tluriiiji  D(>cember  the  filter  luns,  or  intervals 
between  filtei-  wasliiiijis,  had  become  materially  reduced,  and  for  a 
few  days  averaged  let^s  than  five  hours.  At  thih  time  the  turbitlity 
in  the  raw  water  was  at  a  minimum  and  remauied  constant  at  20 
parts  per  million.  The  experience  was  similar  to  one  noted  during 
the  test  of  the  Evansville,  Indiana,  plant  in  1912  at  which  time 
the  trouble  was  ascribed  to  dogg^g  of  the  sand  by  micro-oiganisms. 
At  Quincy,  however,  microscopical  examinations  indicated  only 
small  immbers  of  organisms  and  moreover  the  settling  basins  wore 
quite  efficient  in  removing  them.  The  nutnl^er  and  sise  of  the 
organisms  pjussing  to  the  filters  daily  wjis  sufficiently  small  to  make 
absurd  the  probability  that  they  were  directly  clogging  the  filters. 

Further  investigation  showed  that  the  raw  water  was  approxi- 
mately 100  per  cent  supersaturated  with  dissolved  oxygen  and  that 
the  shorter  runs  were  due  to  ga.s  releaseil  in  the  gravi  l  and  undei- 
drain  system,  probably  as  a  result  of  the  reduced  or  negative  pressure 
caused  by  the  sealed  down  draft.  In  this  manner  it  is  possible 


Digitized  by  Google 


DISCUSSION 


468 


to  ftcoount  theoietioUly  lor  a  very  cotuddemble  volume  of  gas  being 
released.  The  extent  to  lAaxh  the  length  of  runs  may  be  affected, 
however,  may  depend  on  certain  features  of  filter  design  by  virtue 
of  whieh  the  libeiated  gas  is  largely  made  to  disehaige  with  the 
effluent.  The  further  disadvantages  of  air  binding  such  as  the  pos- 
sibility of  gravel  displacement  are  well  known. 

Excess  oxygen  in  both  rivers  and  lakes  is  fi  very  common  occur- 
r^ce  and  in  all  probability  much  of  the  trouble  being  experienced 
in  other  filter  plants  by  short  runn  and  attributed  to  clogging 
by  micro-oi^nisms,  is  due  to  this  same  cause. 

In  addition  to  the  fact  that  the  raw  water  was  only  slightly  tur- 
bid it  was  noted  that  it  reacted  pink  to  phenolphthalein  indicating 
an  absence  ol  free  carbon  dioxide  and  suggesting  photosynthesiB 
as  the  cause  of  supeisaturation.  Hie  trouble  whidi  lasted  some* 
what  over  a  wedc  disappeand  as  soon  as  the  river  became  coated 
with  ice  and  snow. 

Another  feature  during  the  test,  which  was  Interesting  to  us,  was 
the  cause  of  an  apparent  reduction  in  the  efiBciency  of  the  sedimenta- 
tion basins.  The  average  reduction  of  bacteria  in  the  settling  basins 
was  equal  to  approximately  85  per  cent.  Durinj^  tho  pfirly  part  of 
February'  this  efficiency  began  to  decrease  and  for  alx)ut  a  week  a 
removal  of  65  per  cent  was  the  best  that  could  be  accomplished. 
This  reduced  efficiency  greatly  increased  the  burden  of  the  filters 
and  it  was  evident  that  something  had  to  be  done  if  the  guaranteed 
97  per  cent  total  removal  was  to  be  maintained.  The  basins  had 
been  cleaned  only  a  short  time  previously  and  soundings  showed  that 
there  was  only  an  average  depth  of  a  few  inches  of  sludge.  There 
had  been  no  change  in  the  character  of  the  raw  water  and  there 
seemed  to  be  no  good  reason  for  increasing  the  coagulant  dose.  It 
was  finally  decided  to  clean  the  sedimentation  basin  again,  but  before 
this  was  done  several  temperature  rfiidings  were  taken.  Due  to 
the  season  of  the  year  it  was  found  that  the  temperature  variations 
were  quite  wide.  The  ice  had  just  left  the  river  a  day  or  two  before 
and  much  milder  atmospheric  temperatures  were  being  recorded. 
The  water  admitted  to  the  basins  was  in  the  neighborhood  of  38" 
but  after  standing  quiet  in  the  basins  over  night  the  upper  strata 
continued  to  rise  in  temperature.  Thus,  due  to  the  increased  den- 
sity, a  slight  overtuming,  causing  some  disturbance  of  the  sludge, 
occurred,  and  it  was  believed  that  this  was  responsible  for  tlie 
decreased  bacterial  efficiency.  The  basins  were  cleaned  and,  as 
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predicted,  the  ayerage  effideney  retained  to  the  nonnal  of  86- per 
eent. 

Mb.  H.  £.  Babbitt:  In  answer  to  Mr.  Langelier's  diseuasion,  the 
writer  would  like  to  ask  whether  there  is  any  reason  for  suggesting 
the  supersaturation  of  the  wat(!r  with  oxygen.  The  most  common 
reason  advanced  for  supei-saturation  of  water  is  the  presence  of 
some  of  the  chlorophycae  group,  which  organism  possesses  the 
property  of  giving  off  large  quantities  of  oxygen,  which  is  retained 
by  the  water.  In  examination  of  Des  Plains  lliver  as  much,  as 
300  per  cent  aaturation  has  been  fotmdi  witii  viaUe  indioatioiiB  d 
dilorophycae.  La  his  desoription  of  his  mieroscopic  «caiiiiiiation, 
Mr.  Langelier  did  not  mention  the  presence  of  an  oiganism  of  this 
group.  These  organisms  exist  best  in  quiet  water  with  rdativdy 
higli  temperatures.  Violent  agitation  causes  the  precipitation  of 
the  ozjrgen.  It  is  interesting  to  note  that  the  mixing  action  in  the 
reaction  chamber  was  insufficient  to  cause  the  liberation  of  the  oxy- 
gen, and  that  the  reduced  pressure  in  the  negative  head  filter  is  suf- 
ficient to  affect  it.  Practically  all  so-called  "positive  head"  filters 
have  some  "negative  head"  at  times,  which  might  cause  the  troubles 
explained  by  Mr.  Langelier. 
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FILTRATION  PLANT,  CITY  OF  DECATUR,  ILLINOIS' 

By  Harry  Ruthraupp 

Hie  main  filter  building  covers  the  filters  proper  and  housing 
all  the  piping  and  appurtenances  necessary  for  tbo  control  and  oper- 
ation of  the  filters.  The  coagulant  storage  tanks  and  feeding  devices 
contained  within  this  building  are  at  an  elevation  sufficient  to  per- 
mit the  flow  of  the  coagulant  into  the  water  as  it  enters  the  sedi- 
mentation basins. 

PlaDB  were  prepared  by  William  Q.  Ckrk»  ooiuiulting  engineer, 
whleh  plans  gavei  in  general,  the  neoesaaiy  dimenmona  and  the 
airangement  of  the  various  basins  and  units  of  filtration,  leaving 
to  the  bidders  the  detailing  of  the  equipment  for  the  filtration  {dant 
and  chemical  appliances,  in  aeeordanee  with  plans  to  be  prepared 
by  them. 

As  is  in  these  matters,  the  responsibility  for  the  construction 
of  the  \vrrk  rested  on  the  bidders,  and  this  was  especially  true  as 
to  the  equipment;  they  furnishing  their  own  plans  and  spccihcations. 

The  work  was  divided  into  several  items  upon  which  bidders 
could  offer  in  part  or  as  a  whole.  It  was,  however,  provided  that, 
"those  bidding  upon  items  14,  15,  16,  17  and  18  must  accompany 
thdr  bid  with  as  complete  iniformation  as  possible  as  to  the  siae, 
character  of  raw  water,  results  and  cost  of  purification,  etc.,  of  the 
various  plants  which  they  constructed  or  equipped  with  appliances 
relative  to  water  purification  for  domestic  purposes." 

As  these  items  comprise  the  equipmoat  of  the  plant,  it  is  assumed 
that  the  successful  bidder  would  be  competent  to  carry  out  the 
various  details  because  of  previous  experience  in  this  very  dass  of 
work. 

A  comparisou  of  the  various  bids  submitted  with  the  items  de- 
scribed in  the  specifications  of  W.  G.  Clark,  C.E.,  develops  the  fact 
that  of  the  bidders  figuring  on  the  construction  work,  only,  items 
1  to  18,  H.  C.  Qass  was  the  low  bidder,  and,  of  those  bidding  on 
the  entire  items,  that  is  to  say,  the  construction  work  plus  the 

'  Read  at  meeting  Iliinois  Section,  American  Water  Works  Association, 
Mareh  10, 191A. 
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equipment,  the  New  York  Continental  Jewell  Filtration  Company's 
bid  was  the  lowest. 
Certain  changes  were  pointed  out  following  the  submission  of  bids 

whereby  the  low  bidder  on  tho  entire  contract,  the  New  York  Con- 
tinental Jewell  Filtration  Company,  ofTered  to  reduce  their  figures 
by  the  amount  of  $3000  on  revised  i)lans  to  be  made  by  them,  sub- 
ject to  tiie  approval  of  the  consulting  engineer  for  the  city,  and  this 
proposition  was  finally  accepted  under  date  of  April  17,  1913. 

Work  was  at  once  begun,  and  progressed  as  rapidly  as  was  con- 
sistont  with  the  devdopment  of  the  detail  plans  heoessary  to  this 
charaeter  of  eonstruotion. 

This  plant  has  now  been  in  sucoeesful  operation  since  September 
23,  1914,  the  representatives  of  die  company  advised  that  the  plant 
was  completed  and  filtered  water  actually  in  the  clear-water  basin. 
The  operator  for  the  city  was  called  in  and  his  instructions  started 
as  per  contract  requirements. 

Some  difhculty  was  encountered  subsequent  to  tliis  owing  to  the 
fact  that  the  city  sewer  was  of  insulficient  capacity  to  carry  off 
the  wash  water,  and  tliis  was  remedied. 

As  completed,  the  following  detail  of  this  plant  may  be  of  interest: 

The  excavation  was  in  clay  almost  entirely,  of  such  a  diaracter 
that  the  vertical  walls  cut  dean,  the  deepest  part  of  the  excavation 
bdng  that  occupied  by  the  eedimentation  basins  and  the  dear-water 
well,  from  elevation  990  approximatdy  to  devation  1012. 

The  plant,  outside  of  the  sedimentation  basins',  occupied  a  rec- 
tangular space  of  approximatdy  138  feet  by  approximately  228 
feet,  and  rested  on  a  6-inch  concrete  slab,  reinforced  with  ^-inch 
steel  bars,  crossed  both  ways,  so  as  to  afford  strength  to  carry  the 
side  walls  and  various  columns. 

The  space  within  the  rectangular  above  dimensioned  was  reduced 
by  a  quadrangle  taken  from  the  center  of  the  rectangle,  the  space 
thereby  eliminated  being  approximately  7 1  feet  by  G8  feet  in  dimen- 
sion; and,  through  this  quadrangle,  is  the  entrance  to  the  filter 
plant  galleries  and  to  the  filters  and  to  the  head  house  and  sedimen- 
tation badns. 

The  space  occupied  by  the  two  sedimentation  basins  is  approxi- 
.  matdy  105  feet  by  121  feet;  and,  there  being  two  basins  within  this 
space  of  unequal  ih'inensions,  one  basin  has  an  inside  dimension  of 
49  feet  7  inches  by  100  feet  6  inches,  while  the  larger  basin  has  a 

dimension  of  66  feet  2  inches  by  100  feet  6  inches. 
These  two  basins  are  diiectly  attached  by  a  common  wail  to  the 


Digitized  by  Googk 


FILTRATION  PLANT,  I>ECATUIl,  ILLINOIS 


457 


Digitized  by  Google 


458 


HABRT  RUTHRA'UFF 


north  si(ie  of  the  filtration  phuit  coiituined  within  the  roctanjjio 
above  <lescribo(l;  and,  on  the  west  side  of  the  sedimentation  l»usins 
and  also  attached  direetly  to  the  nortfi  wall  of  the  filtrati(»n  phint 
proper,  is  the  head  house,  which  is  superiinposecl  al)()\<>  tiic  smaller 
sedimentation  tank  in  part,  and  also  al>ove  a  inixinfj;  ehunibcr  located 
beneath  the  head  house  and  directly  adjacent  to  the  smaller  sedi- 
meDtation  bamn;  the  mixing  chamber  is  6  inches  highei,  in  order 
to  furnish  sufficient  head  by  means  of  which  the  treated  water 
can  pass  from  the  mixing  chamber  to  the  sedimentation  basins. 

The  outside  walls  of  these  sedimentation  basins  are  21  inches 
at  the  base  of  the  wall,  widening  out  into  footings,  the  footings 
beinK  2  feet  10  inches  by  14  inclu's.  These  walls  taper  from  a  21 
ijich  bas<'  to  15  inches  at  the  top.  The  roof  or  d<'ck  over  these  basins 
is  suhstniitially  7  iticlics  tliirk.  restifijr  on  beams  S  inches  in  depth: 
the  top  of  the  slali  In^irit;  at  elevation  lOlS;  and  the  elevation  of  the 
lloor  of  th<>  sediuiciitat ion  Inisins  Ix  iiiy;  at  drvation  KMX).  Conse- 
(|uenMy  there  is  a  depth  witliin  the  sedinjcntalion  basin  of  approxi- 
mately 17  feet. 

The  walls  of  the  sedimentation  basins,  the  f!oor  of  same,  as  well 
as  the  beams  and  the  roof,  arc  heavily  reinforced  with  steel  luirs, 
the  amount  of  steel  used  in  this  portion  of  the  construction  being 
approximately  90  pounds  per  cubic  yard.  This  is  substantially  the 

amount  of  steel  also  emi>loyed  in  the  reinforcing  of  the  dear-water 
well  upon  which  the  fdters  them.'ielves  are  superimpos<'d:  thegreatoftt 
percentajn*  of  steel  being  in  the  fUter  bottoms  themselves,  whor.' 
a|)proxi!nateIy  !•")  jjoiiikIs  are  ti^rd  tn  the  cul>ic  yard. 

The  comljined  capaciix'  ot  the  se<hmentalion  basins  is  approxi- 
mately 1,500.()()0  gallouft  and  the  capacity  of  the  cleaa-watcr  well  is 
ap[)roximately  ;3,0(X).000  gallons. 

It  will  be  seen,  therefore,  that  there  is  in  normal  operation  a 
{x  riod  of  approximately  four  hours  sedimentation  after  the  treated 
water  leaves  the  mixing  chamber  and  passes  into  the  sedimentation 
tanks  and,  through  them,  on  to  the  filters. 

The  actual  area  of  th(  rlrar -water  basin  is  approximately  25,000 
square  feet,  and  the  depth  is  approximately  17  feet.  The  clear- 
water  basin  extends  on  either  side  bevond  the  fdters  themselves, 
and  is  d(M>ked  over  in  much  the  same  manner  as  described  in  the 
ca.se  of  th(*  scdimmtation  liasins. 

The  clear-Water  li.isin  is  on  both  sides  of  the  lihers,  an<l  also 
connects  thnju)<ii  the  .space  below  the  hlters,  so  that  the  filter  tanks 
are  superimposed  above  the  central  part  of  the  clear-water  basin. 
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Tho  filt(  IS  arc  snporiniposod  above  a  leliitively  small  ])art  of  the 
urea  occupied  \>y  this  very  large  clear-water  basin,  and  are  supported 
on  concrete  beams. 

Tlie  filter  units,  six  in  number,  are  the  air-washing  type  and  are 
each  25  feet  6  inches  by  21  feet  3  inches  inside  dimension — ^this 
being  the  space  actually  occupied  by  the  sand  bed  contained  within 
the  filter  tank. 

The  filter  tanks  are  8  feet  6  inches  deep  from  the  toj)  of  the  fiU<»r 
floor  at  elevation  10()8  to  the  top  of  the  division  wall  between  the 
filters,  which  is  at  elevation  101G.45. 

The  walls  of  the  filter  hiiildin^.  which  enclose  the  filt<'rs  in  part 
and  house  in  the  operating  fioor  and  the  i)ipe  jiallery  un<leineath, 
are  pierced  so  as  to  permit  a  \  ie\v  from  the  operatiiiji  lioor  tu  the 
extreme  end  of  the  filler  unit,  soiiie  2.j  feet  G  inclu.s,  so  that  the 
entire  hlter  is  exposed  to  view  from  the  operating  platform.  During 
operation  the  water  from  the  mixing  chamber  passes  throui^  a  flume 
to  tho  sedimentation  basins,  entering  on  either  side  of  the  solid  wall 
dividing  these  bosins  in  two,  and  is  controlled  by  24-inch  sluice 
gates  at  each  point  of  entrance.  Each  of  the  basins  is  arrangc<l 
with  baffles,  so  that  the  water  is  force<I  to  take  a  tortuous  course 
from  the  point  of  entrance  through  each  l>asin  to  the  outlet,  where 
the  water,  freetl  in  large  part  of  its  suspended  matter,  is  collected 
throtifjh  fitiotlirr  fi)n<'r{»fe  flume  located  at  a  higher  elevation  than 
the  inllowing  Hume  first  deserilu'd.  The  l»affles  within  the  sedimen- 
tatif>n  hasin  are  wooden  construction.  It  ted  in  concn'te  ^nooves. 

In  the  construction  of  tlie  l)at}letj  within  the  mixing  chand)er  pro- 
vision is  made  so  that  the  water  entering  there,  after  receiving  its 
dose  of  sulphate  of  alumina,  is  forced  downward  and  upward  to 
insure  as  perfect  a  mixing  as  possible  before  entering  the  sedimenta^ 
tton  basins  where  a  horisontal  flow  is  permitted  from  the  influent 
to  effluent  flume. 

From  the  sedimentation  basins,  through  the  filter  influent  flume, 
the  water  passes  by  gravity  on  to  cast  iron  gutt^^rs  arranged  above 
the  sand  hctl  of  each  fiter  unit  and  within  the  filter  area.  These 
gutters  are  located  so  as  to  act  like  weirs  in  this  connection,  spilliiifj: 
the  water  gently  on  either  side  of  tiie  gutter  with  tlie  U  ast  possil)le 
disturbance  of  the  sand  bed  beneath.  A  constant  heail  of  water  ia 
maintained  over  the  gutters  and  sand  bed  beneath  during  the  filter- 
ing process. 

The  water  then  filters  at  the  approximate  rate  of  two  gallons  per 
square  foot  per  minute  through  the  sand  bed  and  gravel  under> 
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lying  same  and  is  collected  through  the  strainer  system  and  carried 
through  the  header  piping  to  the  controllers  and  thence  into  the 

clear-water  woll,  whence  it  passes  by  gravity  to  a  sump  or  suction 
well  locfited  just  outsidt'  of  the  pumping  hoiisp,  n  (listaiire  of  wine 
300  feet  from  the  filter  building,  atul  the  large  pumi)8  supplying  the 
city  take  their  suction  from  this  suction  well,  and  force  the  filtered 
water  to  the  city. 

In  washing  the  filters,  one  unit  is  thrown  out  of  commission  at 
a  time,  the  influent  valve  being  closed  and  the  water  within  the 
filter  tank  permitted  to  filter  down  until  it  reaches  a  point  about 
4  inches  below  the  top  of  the  gutters  above  mentioned.  These 
gutters  during  the  washing  period  perform  the  function  of  carrying 
off  the  wash  water  to  the  sewer  connection,  the  gutters  being  con- 
nected to  a  concrete  flume  so  arranged  as  to  collect  the  water  evenly 
from  the  seven  cast  iron  gutters  located  in  each  filter  unit. 

After  the  water  is  dniwn  lx»low  the  gutters,  the  filtered  water  is 
f()i('(Ml  u{)ward  \)y  a  cent i ifiigal  pumi)  fronsctJie  clear  well  thiou^h 
tlie  header  and  manifold  systciii  and  strainers  underlying  the  sand 
and  gravel  bed  at  a  rate  of  ap()roximately  8j  gallons  per  square 
foot  per  minute.  Before  the  wash  water  is  permitted  to  enter, 
however,  a  blower  is  started  in  operation,  furnishing  3  cubic  feet  of 
free  air  per  minute  against  a  h€»d  of  4  pounds.  The  function  of 
this  freed  air  is  to  break  up  the  bed  and  agitate  same  and  as^st 
the  incoming  wash  water  which  follows  to  thwou^ly  cleanse  the 
bed,  passing  off  the  impurities  which  have  accumulated  during  the 
washing  process  into  the  gutters  and  thence  to  tlie  flume  connect- 
ing with  th(^  sewer,  and  through  the  sewer  to  the  Sangamon  River 
at  a  point  below  the  intake. 

As  this  new  phmt  took  the  place  of  wooden  filters  installed  many 
years  ago,  there  was  already  in.stailed  and  located  within  the  })unip- 
ing  station,  centrifugal  pumps  turbine  driven,  and  ihciyfj  pumps 
now  lift  the  water  from  the  Sangamon  River  to  the  mixing  chamber, 
thence  through  the  sedimentation  basin  and  filters  to  the  clear- 
water  well,  where  it  finally  reaches  the  high  service  pumps. 

The  coagulant  devices  are  located  on  the  second  floor  of  the  head 
house  at  an  elevation  of  1031,  in  general  accordance  with  the  engi- 
neer's printed  spt^cifications,  and  consist  of  two  concrete  tanks 
of  th<'  approximate  dimensions  of  14  feet  by  7  fe<'t  9  inches  by  8 
feet.  These  are  the  tanks  for  the  stnrajre  ()f  the  stilphate  of  alumina 
and  they  are  equipped  with  dissolving;  racks  and  provided  with 
spray  pipes  and  floats  and  apparalus  for  the  automatic  shutting 


uiyui^ed  by  Google 


FILTRATION  PLANT,  DKCATI  R,  ILLINOIS 


4(i3 


Mixing  Room  Siiowixci  Motohs,  (l.MMiKs  and  Am-.m  Tanks 


Google 


464 


KARBT  BUTRRAITFP 


off  of  the  water  when  the  solution  reaches  a  determined  height  in 
tho  tank.  This  is  in  order  to  maintain  a  constant  percentage  solu- 
tion when  a  p,i\(n\  aniount  of  ciilphatc  of  alumina  is  dissolved. 

This  plant  is  also  equippocl  with  hypochlorite  of  lime  devices 
for  the  sterili/iii^  of  the  water  after  Jiltration;  and  this  apparatus 
consists  essentially  of  two  steel  tanLs  mounted  on  steel  .supports 
at  an  elevation  similar  to  that  of  the  sulphate  of  alumina  tanks 
above  described. 

The  solution  from  both  the  sulphate  of  alumina  and  the  hypo 
solution  passes  to  duplicate  orifice  boxes  equipped  with  apparatus 
for  the  accurate  control  of  the  .solution  which  passes  into  the  raw 

waler  at  the  entrance  to  the  mixing  chamber. 

The  hypochlorite  apparatus  is  equipped  also  with  a  24-inch  diame- 
t(>r  cast  irofi  dissolviiifx  tank  mounted  n\(M-  the  hyi)o  solution  tanks 
an<l  e(iu]]){)ed  with  mixing  agitators,  beltuig,  sliafting,  etc..  and  into 
this  tank  the  hypochlorite  of  lime  is  placed  anil  forced  to  heconu' 
an  emulsion  before  being  pasaed  into  the  steel  tanks  situated  Ixdow, 
where  it  mixes  with  water  and  is  stored  in  a  percentage  solution 
through  automatic  shut  off  apparatus. 

While  the  sulphate  of  alumina  solution  passes  to  the  mixing 
chamber,  the  hypochlorite  of  lime  solution  passes  directly  to  the 
outlet  of  the  clear-water  basin  so  as  to  insure  as  intimate  contact 
as  possible  with  the  clear  filtered  water  as  it  leaves  the  filtration 
plant.  The  filtered  water  is  thus  sterilised  as  it  passes  to  the  sue* 
tion  well. 

The  building  over  the  t^ltiation  jilant  is  of  ornate  design,  with 
slate  roof,  steel  trussc<l;  the  brick  used  being  a  dark,  hnnl-bin  n(Ml 
brick,  and  t  he  inside  of  I  lie  building  being  faced  with  3'ellow  iiydraulic 
pressed  brick. 

On  the  operating  floor  within  the  building  are  arranged,  at  each 
unit  of  filtration,  operating  tables  of  Tennessee  marble,  oak  panelled, 
and  surmounted  thereon,  are  nickel  plated  valves  which  control 
the  operation  of  the  filter,  the  plant  being  equipped  with  hydraulic 
^  ah «  s  for  the  purpose  of  operation;  and  loss  of  head  gauges  of  the 
indicating  type  giving  information  as  to  rate  of  flow,  time  to  wash 
the  filter,  etc. 

On  the  top  floor  of  tlw  hear!  house  a  large  room  is  provided  for 
storage  of  sulphate  of  alumina  and  hypochlorite  of  lime.  Access 
is  had  to  this  floor  by  means  of  an  elevator  which  connnunicates 
from  the  ground  floor  up  to  the  storage  and  chemical  mixing  room, 
which  arc  on  the  same  floor. 
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THE  APPELLATE  COURT  OF  THE  STATE  OF  NEW  YORK 
AND  THE  QUESTION  OF  ALLOWANCES  FOR  PAVING 
OVER  SCAINS  IN  VALUATION  WORE 

By  Jobnt  W.  Alvord 

On  March  24,  1914,  the  Court  of  Appeals  of  the  state  of  New 
York  handed  down  its  decision  in  the  case  of  New  York  Public 
Service  Commission,  First  District,  vs.  Kings  County  Lighting 
Company,  covering  three  questions  of  "going  concern  value," 
"paving  over  mains,"  and  the  "annual  increase  in  land  values." 

The  writer  is  in  substantial  agreement  with  the  decision  of  the 
court  in  tiie  first  and  last  questions,  but  in  its  reasonmg  over  the 
second  question,  that  of  paying  over  mains,  there  seem  to  be  vita] 
economic  and  eng^eeiing  considerations  which  the  court  has  over- 
looked. 

It  is  seldom  politic  or  wise  to  review  the  decisions  of  the  courts, 
even  when  one  feels  quite  .sure  that  the  courts  have  overlooked  im- 
portant matters  in  their  reasoning.  Courts  have  their  responsibili- 
ties and  dithculiies;  many  subjects  come  before  them  which  are  new 
to  them,  yet,  which  they  must  pass  upon,  and  as  a  matter  of  courtesy 
and  propriety,  in  matters  pertaining  to  law,  they  are  not  properly 
subject  to  public  eritidem  fnnn  the  engineer. 

But  the  work  of  valuing  public  utilities  requires  a  very  ccounder- 
able  knowledge  of  at  least  two  fields  of  eiiperlence  outside  of  the  law, 
that  of  engineerhig  and  of  economics  or  finance,  and  when  the 
courts,  by  reason  of  their  responsilnUties,  are  obliged  to  reason  in 
these  fields,  ^d  do  not  reason  from  correct  economic  assumptions, 
it  becomes  necesaaiy  to  considerately  point  out  why  practical 
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engineermg  experience  cannot  at  times  a4iu8t  itself  to  eeonomic 

ideas  of  a  judicial  origin. 

In  estimating  the  reproduction  of  a  utility  property,  the  nnestion 
has  been  often  raised  whether  the  cost  of  cuttini^  tlirout^h  and 
replacinp^  paving  over  mains  should  be  included.  It  is  not  a  new 
que«i.ion  aiui  it  is  submitted,  first  of  all,  that  it  is  not  a  legal  ques- 
tion but  one  involving  engineering  fact. 

It  it  physically  possible  ia  ndupHeaU  a  fkmt  as  of  today,  having  a 
pipe  disiribuiim  tytim  in  the  ttmta  in  a  modem  eOy  vriih  pavements 
c&oM  f4  today,  wUhout  cutting  fftrough  and  repiaeing  the  paeingt  A 
stnightforward  honest  answer  to  this  simple  question  wiU  relieve 
OB  of  much  trouble  and  will  clear  up  many  difficulties.  Itis  aquestion 
which  not  only  the  engineer,  but  the  courts  can  answer  promptly 
and  thf  answer  must  of  necessity  be  that  in  all  normal  cases  a  humanly 
possible  rr duplication  of  a  property  cannot  be  accomplished  without 
incurring  those  expenses. 

Why,  then,  should  this  matter  trouble  valuers?  The  answer  is, 
first,  iliut  nearly  everyone  unacquainted  with  the  fundamental 
principles  of  valuation  but  charged  with  its  responsibility  is  con- 
fronted with  an  uneontroUahle  desire  to  reason  about  value  before 
all  the  evidence  of  fact  is  fully  complete  and  before  him,  and  second, 
that  there  is  always  a  tendency  on  the  part  of  inexperien<»d  valuators 
to  mix  up  evidence  on  past  or  investment  cost  with  evidence  on 
reproduction  or  present  day  cost,  before  either  are  complete. 

It  will  be  the  endeavor  of  this  review  to  show  that  both  of  these 
defects  clearly  exist  in  the  reasoning  of  the  Appellate  Court  on  the 
question  of  "Pavement  Costs." 

SOHli  FUNDAMENTAL  PRINCIPLB8 

Before  proceeding  to  analyze  the  opinion  of  the  court,  we  may, 
first  <rf  allf  define  the  followmg  economic  principles,  which  it  is 
believed  are  fundamental,  and  should  constantly  be  kept  in  mind. 

Proposition  1.  "Froperty"  is  seldom  the  same  thing  as  "Ineeei- 
menL" 

Proposition  2.   Cost  is  seldom  the  same  thing  as  value. 
Proposition  3.   Past  cost  or  investment  ia  seldmn  the  same  thing 
as  reproduction  cost,  or  cost  new  as  of  today,  less  depreciation. 

Proposition  I.  We  find  that  Webster  defines  property  as  "The 
exclusive  right  of  possessing,  enjoying;,  and  disposiii*;  of  a  thing; 
ownership;  an  estate  whether  in  lands,  goods  or  money.'' 
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A  piopeiiy,  therefore,  may  be  acquired  by  gift,  by  puicbase,  or 
by  natural  accrctkm.  It  may  grow  with  the  growth  of  need  for 
its  service  or  it  may  suffer  decline  in  value  because  of  leasesaing 

usefuhicss. 

WebRtor  further  defines  investment  as  follows:  "The  laying  out 
of  money  m  the  purchase  of  some  species  of  property,  usually  of  a 
permanent  nature.'* 

Now,  if  a  given  property  was  purchased  say  yesterday,  the  in- 
vestment may  be  the  same  thing  as  the  property,  and  the  amount  of 
the  iiwestmmt  may  also  be  under  some  dreumstanoes,  a  good  measure 
of  tnlue  <!f  tk$  proptrty  as  uteff.  But  if  a  property  was  originally 
built  a  great  many  years  ago,  and  was  constantly  added  to  since, 
or  perhaps  was  inherited  by  gift  from  outside  sources,  or  had  natural 
accretions  in  the  meantime,  or  suffered  losses  of  usefulness,  then 
the  investment  is  hardly  ever  the  same  thing  as  the  property,  nor 
would  it  be  a  just  and  proper  rncasure  of  value,  and  this  latter  con- 
dition is  the  usual  and  frequent  case  in  valuation  work. 

In  the  business  world  of  today,  investment  is  a  term  used  to  de- 
note the  money  actually  put  into  a  property,  and  is  not  usually 
considered  as  measuring  the  value  of  the  property  iteelf,  and  Web- 
ster's definition  seems  to  substantiate  this  usage. 

In  valuation  work,  th^efore,  one  should  be  earful  not  to  use  tlie 
words  "Prop^^'  and  "Investment*'  int^hangeably.  They  may 
cm  rare  occadons  be  identical,  but  usually  th^  are  applied  to  quite 
different  things. 

Proposition  2.  Cost  is  seldom  the  same  thing  as  value.  Cost  is 
only  a  irood  index  to  value  when,  as  has  been  said,  the  thing  to  be 
valued  has  been  recently  purchased  under  open  nutrket  conditions 
likely  to  be  somewhat  permanent. 

Cost  is  otherwise  not  necessarily  vcdue  at  all.  A  thing  may  be 
worth  much  more  or  much  less  than  it  originally  cost.  It  may  also 
be  worth  much  more  or  much  less  than  it  would  cost  to  reproduce 
it  as  of  today. 

Onfy  the  briefest  kind  of  thinking  is  needed  to  see  the  truth  of 
this  statement. 

Proposition  3.  Past  cost  or  investment  cost  is  seldom  the  same 
thing  as  reproduction  cost  ,  or  cost  new  as  of  today  less  depreciation. 

The  original  investment,  for  instance,  may  be  largely  dissipated 
by  bad  judgment,  a  changing  popular  f^emand,  or  a  decline  of  popu- 
lation or  other  like  influences.   On  the  other  hand,  it  may  increase 
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by  socalled  unearned  increments,  by  gifts,  by  good  judgment,  and 
Btrategic  location,  and  by  the  needs  of  growing  population. 

The  past  cost  of  a  plant  and  the  present  reproduction  cost  less 
depreciation,  can  only  be  identical;  usually  first,  when  a  property 
has  been  recently  purchased  under  conditions  of  market  stability 
and  permanency,  or,  second,  when  the  appreciations  and  depreci- 
ations of  the  past  investment  happen  by  chance  to  produce  a  sum 
which  equals  leproduction  cost  leas  depreciation. 

It  IB  believed  that  these  three  propodtions  are  self  evident. 
Further  li|^t  will  be  thrown  on  the  practical  working  of  these  princi- 
ples by  a  more  detailed  diacusncHi  of  the  opinion. 

WHAT  IS  IT  THAT  WE  YALUS 

In  valuation  work  it  is  important  to  know,  first  of  aU,  what  it  is 
that  we  are  to  value.  Are  we  to  retrace  the  actual  cash  expenditure 
that  has  gone  into  a  property,  or  are  we  to  value  the  plant  and  busi- 
ness of  the  utility  as  a  property  and  as  of  today?   This  is  not  an 

engineering  question;  it  is  the  function  of  the  law  and  the  courts 
to  guide  us  on  this  important  point,  and  the  courts  would  perform 
a  notable  service  if  tliey  would  construe  the  law  on  this  point  for  us 
in  a  manner  so  clear  and  decisive  that  further  discussion  of  it  or 
dispute  about  it  would  be  needless.  As  it  is,  about  oue-iialf  the  time 
of  courts  and  commissions  is  now  wasted  in  hearing  opposing  views 
on  this  particular  question  from  parties,  who,  for  the  flake  of  tempo- 
rary  advantage,  draire  the  one  or  the  other  of  these  views  to  prevail 
in  their  particular  case  and  for  their  particular  side. 

So  far  as  engineers  can  gather  the  law  from  a  review  of  court 
decisions  and  opinions,  the  courts  are  generally  holding  firmly  to 
the  view  that  it  is  the  valtte  of  the  property,  not  the  past  cost,  and 
as  of  iodaij,  not  ns  of  yesterday  or  last  year,  that  wo  are  to  find;  but 
occasionally  a  court  will  wander  back  to  the  past  investment  theor>-, 
as  the  Appellate  Court  has  in  part  done  in  this  instance,  and  thus 
confuse  appraisers,  engineers  and  conmiissions  engaged  or  about  to 
engage  in  valuation  work. 

IBB  FUMCTlOK  OF  VBK  COtniT  IN  BBFBODXrcnON  BVIDJBMCB 

The  court  has  two  functions  to  perform  in  receiving  and  reviewing 
reproduction  evidence : 
1.  It  should  scrutinize  the  reproduction  estimates  in  the  light  of 
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reason  and  cotmiion  sense  aided  by  the  engineering  evidence  to  see 
that  they  are  made  on  a  baoB  that  is  humanly  possible  and  practice 
aUy  feasible  and  workable;  tbat  nothing  is  left  out  of  them  that 
wonld  ordinarily  be  encountered  in  real  life  and  real  work,  and  that 
nothing  is  u&duded  in  them  that  is  not  necessary  in  fact  or  in  good 
engineering  practice;  that  they  are  neither  padded  out  nor  skimped, 
in  a  word;  that  ihey  are  a  fair  and  htmeti  jriehtre  oftehai  wndd  reoUu 
happen. 

This  is  the  enirineor's  p;\rticular  domain,  and  the  views  of  the 
experienced  and  practical  engineering  expert  should  here  receive 
weight,  especially  when  he  shows  maturity,  experience  and  fairness 
in  his  testimony.  The  engineer  is  in  effect  a  court  all  by  himself 
ou  this  subject,  but  his  decisions  must  have  a  reason  back  of  them 
and  must  be  subject  to  review. 

2.  When  reproduction,  less  depreciation,  estimates  have  been 
fully  completed,  so  that  enough  cost  has  been  allowed  to  reproduce 
the  entire  property,  induding  the  reproduction  of  the  business,  then 
it  is  the  function  of  the  court,  aided  by  the  evidence,  to  reason  out 
the  question:  "Is  reprodueUon  U98  depreciation  in  this  case  a  proper 
measure  of  value  or  a  fair  meatfure  of  valve,  and  if  not,  why  not,  and  to 
what  extent  noVV^ 

It  is  here  that  the  Appellate  Court  has  misconceived  its  problem. 
It  has  taken  under  consideration  one  of  the  items  belonging  strictly 
to  the  reproduction  estimate  and  endeavored  to  reason  out  of  exist- 
ence an  en^eering  fact  that  cannot  honestly  be  eliminated,  and 
then  with  thia  item  alone  in  mind,  the  court  has  endeavored  to 
determine  whether  it  is  or  is  not  value  as  applied  to  the  property  as 
a  whole. 

What  the  court  should  have  done  was  first  to  reason  out  whether 
this  item  was  properly  a  part  of  the  reproduction  estimate,  and 
secondly,  was  it  fairly  and  properly  estimated,  and  thirdly,  it  should 

have  asked  itself:  *'/.«?  th^  reprorJudi'on  estimate  ?7.<?(7/,  as  a  whole,  a 
fair  and  proper  mea.'inre  of  value  in  this  particular  case?" 

A  method  of  approach,  such  as  is  above  descril)ed,  would  have 
placed  the  court  decision  on  firm  and  dignified  ground  and  avoided 
an  unfortunate  attempt  to  controvert  a  fact  in  the  evidence  before 
it,  which  is  ordinarily  indisputable. 
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THE  OPINION 

To  understand  fully  the  application  of  these  economic  suggestions, 
it  will  bo  drsirablc  here  to  quote  all  of  the  portion  of  the  opinion  in 
the  case  referred  to  relating  to  the  question  of  P;ivi;i2;  Cost,  itaiicfl 
marking  sentences  that  will  be  particularly  discussed. 

In  determining  the  cost  of  reproduction  the  commission  allowed  $12,717 
astbe  cost  of  restoring  the  pavement  as  it  existed  when  the  mains  and  srrvire 
pipes  were  laid  in  the  streets.  The  relator  claimed  an  allowance  of  at  least 
1200,000  for  the  eoet  of  restoring  pavementa  eubeequently  laid  on  the  theory 
that  that  eoet  would  have  to  be  incurred  if  the  maina  were  to  be  laid  today. 
Biii  the  new  payments  {}>  fact  added  nothing  to  the  property  of  the  relator.  Its 
mains  were  as  serviceable  and  intrinsically  as  valttable  before  as  after  the  new 
pavementa  were  laid.  The  c<»trolling  considerations  under  the  preceding 
point  alao  determine  this.  The  rights  of  the  publie  are  not  to  be  ignored. 
The  question  haa  a  double  aapeet.  Wh(U  vritt  be  fair  to  the  pMie  at  well  oa 

io  the  relatf>Tf 

(Smyth  V.  Auie8,  supra).  Should  the  public  pay  more  for  gaa  simply  be- 
eauae  improved  pavementa  have  i>een  laid  at  publie  expenae?  It  ia  no  answer 
to  say  that  the  new  expensive  pavements  suggest  improved  conditions  which, 
though  nddinft  to  the  value  of  the  plant,  will  not,  by  reason  of  the  greater 
oonsimiptiun,  add  to  the  expense  per  thousand  feet  of  the  gas  consumed. 
The  publie  are  entitled  to  the  benc^t  of  the  improved  eonditiona,  if  thereby 
the  relator  is  enabled  to  supply  gaa  at  a  leas  rate.  The  relator  is  enHUed  fa  a 
fair  rctuTfi  on  its  investment,  not  on  improvements  made  at  public  expense. 
It  is  said  that  the  mains  will  have  to  be  relaid.  So  will  the  new  pavements, 
and  mueh  irftener.  Both  might  possibly  be  relaid  at  the  aane  time.  The 
eaae  ia  not  at  all  parallel  to  the  socalled  unaamcd  increment  of  land,  that 
the  compnny  owns.  It  doe^  not  vu-n  the  pavements  and  the  laying  of  them  does 
not  add  to  its  invettmeni  or  increase  the  cost  to  it  of  producing  gas.  The  cost  of 
reproduction  leaa  accrued  depreciation  rule  aeema  to  be  the  one  generally 
employed  in  rate  eases.  But  it  is  merely  a  rule  of  eoneenience,  and  must  be 
app^u^d  v^ith  reason .  On  the  one  hand  it  should  not  be  so  applied  as  to  deprive 
the  corporation  of  a  fair  return  at  all  times  on  the  re<uono6^,  proper,  and 
necessary  inveetment  made  by  it  to  aerve  the  public,  and  on  the  othwr  lumd  it 
ahottld  not  be  so  applied  as  to  give  the  corporation  a  return  on  improvementa 
made  at  public  eiqjenae  which  in  no  way  inereaee  the  eoet  to  it  of  perfomung  thai 
service. 

The  Appellate  Diviaion  felt  bound  by  the  decision  of  the  United  Statea 
Circuit  Court  in  the  Conaolidafed  Gaa  eaae  (Ii7  Fed.  Rep.  84t),  and  it  ie  true 

that  such  an  allowance  was  made  in  that  case.  But  the  Ignited  States  Supreme 
Court  held  in  that  cuf^o  f212  U.  S.  19)  that  the  rate  established  wan  not  con- 
fiscatory, and  did  not  pa^s  un  the  propriety  of  that  allowance.  What  was  said 
in  the  opinion  on  the  aubjeet  of  present  value  waa  merdy  a  general  atatement 
having  no  neeeaaary  relation  to  the  queation  now  under  conaideration. 
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Reviewing  the  opinion  as  above  quoted,  it  must  be  apparent: 

1.  The  reasoning  of  the  court  does  not  seem  to  show  a  clear 
distinction  between  Investment  or  aotusl  past  cost  expenditm 
and  the  leproductaon  coat  as  of  today,  which  latter  it  is  in  reality 
dlscusnng. 

2.  The  court  alters  engineering  facta  to  fit  its  reasoning,  rather 

than  attempts  to  fit  its  reasoning  to  the  engineering  facta. 

3.  The  court  needlessly  increases  its  dilemma  by  reasoning  about 
the  value  of  the  property  as  a  whole,  with  only  one  of  the  items  of 
reproduction  estimate  in  mind. 

TBB  NATOBB  AND  VBM  OF  BBFRODVCTION  B8TI1IATIB 

A  little  thinking  on  the  nature  and  purpose  of  "reprodtiction  cmt 
less  depreciation'*  a  line  of  cost  evidence,  ussful  in  arriving  at  the 
value  of  public  utilities,  will  convince  almost  anyone  not  prejudiced 
in  the  matter  that  if  this  kind  of  cost  evidence  is  worth  anytiiing  at 
all  as  an  aid  to  valuation,  it  is  because  it  produces  sometlung  concrete 
and  tangible;  something  which  can  be  checked  by  experience  and 
common  sorae;  stHnetbing  which  is  so  commonly  done  and  so  often 
repeated  that  en^^oers  at  least  know  fairly  well  what  would  happen 
under  a  given  set  of  conditions. 

A  competent  engineer,  with  the  proper  experience,  can  tel!  what 
it  would  cost  today  to  reproduce  a  property,  because  he  is,  an  d  lias 
been  for  many  years,  rpproducing  properties.  It  seenns  an  entirely 
practicable  p^opo^^ltloIl  to  him  at  least,  if  not  to  the  lajnnnan  or  the 
court.  Once  the  engineer  is  directed  to  estimate  a  reproduction, 
he  embarks  upon  a  programme,  to  him  not  susceptible  of  violent 
expansion  or  curtaihnent;  his  reason  and  experience  insist  upon  the 
inclusion  of  evety  item  that  must  reasonably  be  encountered  each 
step  of  the  way. 

When  a  court  in  its  opinion  deUberately  advises  t^  engineer, 
ther^ore,  that  reproduction  is  "merely  a  rule  of  convenience," 
apparently  it  says  to  him:  "We,  at  least,  are  not  bound  down  to 
reproduce  this  property  in  a  way  that  is  humanly  possible  if  the  final 
costs  incurred  do  not  seem  to  our  lay  minds  reasonable."  You  must 
not,  for  instance,  buy  land  that  is  now  held  at  very  much  higher 
prices  than  formerly,  nor  must  you  compute  the  excessive  cost  of 
laying  pipe  in  congested  streets  if  once,  long  ago,  perhaps,  you 
could  have  operated  in  grass  grown  and  deserted  thoroughfares 
only  just  opened  up  from  adjacent  farm  lands.  Continuing  this 
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logic,  tt  says  in  effect  you  must  seriously  oonsider  the  b^pjiig  down 
of  pipe  m  paved  stieets  without  cuttizig  through  the  pavements  or 
vepiadng  them,  because  it  does  not  seem  to  us  that  the  public  should 
pay  rates  on  this  kind  of  expense. 

Certainly  engineers  cannot  acquiesce  in  any  such  loose  ideas  of 
"Reproduction,"  as  an  engineering  estimating  process. 

WHAT  IS  RBPRODtTCnON 

To  the  engineer,  the  reproduction  of  a  property  as  of  today  can 
mean  one  thing  and  one  thinp;  only,  and  that  is  the  entire  ehmination 
of  all  methods  which  arc  not  humanly  possihle.  We  are  not  living 
in  the  days  of  an  "Aladdin's  lamp,"  we  have  no  magic  wand,  nor 
win  we  be  listened  to  with  respect  by  the  courts  if  we  attempt  to 
formulate  a  fairy  story. 

To  reproduce  a  property  from  an  engineering  point  of  view  is  to 
proceed  in  a  mamier  which  engineers  commonly  use  to  overcome  the 
obvious  obstacles  that  all  new  construction  encounters.  It  must 
be  done  under  conditions  as  they  exist  today,  or  will  exist  in  the  near 
future,  during  a  reasonably  rapid  period  of  construction.  The  life 
work  of  the  engineer  is  to  estimate  in  advance  what  the  obstacles 
to  such  a  process  will  be,  and  what  it  will  cost  to  overcome  them,  and 
what  will  be  humanly  practicable  to  accomplish,  and  to  advioc  the 
engineer  that  certain  obstacles  to  a  reproduction  which  he  can 
clearly  see  must  exist,  should  not  be  estimated  because  the  result 
will  be  too  high  or  too  low,  is  as  great  a  fallacy  as  to  direct  him  in 
his  estimates  to  use  three  as  the  product  of  two  tunes  two. 

To  compute  the  cost  of  only  a  part  d  a  structure  and  call  it 
"reproduction''  is  worse  than  a  misnomer,  for  if  the  facts  on  which 
valuation  reasoning  are  based  are  incorrect,  the  valuation  reasoning 
itself  is  vitiated. 

Rome  courts  and  commissions  confuse  then»«elvos  at  times  by 
caiiing  this  item  "the  value  of  pavements  over  n)ains. "  This  is 
not  a  correct  (l(\signation.  The  engineer  in  figuring  the  cost  of  re- 
pro(!ucinR  a  plant  does  not  compute  the  value  of  pavements  over 
mains  at  mU.  He  computes  the  cost  of  the  excavation  work  of  cutting 
through  pav^ente  as  an  obstacle,  laying  his  pipe  theareunder,  and 
the  cost  ci  the  wc^  of  replacing  the  pavonent  in  as  good  condition 
as  it  was  before,  and  this  is  a  very  different  thing  from  valuing  a 
pavement,  for  it  has  no  connection  with  the  coat  or  "value  of  a 
pavement,  itself." 
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BOW  "KSraODirCTION''  WOBXB  OUT 

Now,  it  is  quite  idle  to  argue  tliat  a  present  day  plant  can  be 
reproduced  without  ordinarily  incurring];  such  an  item  as  we  are  here 
discussing,  and  the  court,  fortunately,  has  not  attempted  such  an 
argument. 

Where  then,  ariijes  its  difficulty? 

Obviously  because  it  has  lost  sight  of  the  true  nature,  limitations 
and  nse  of  that  line  of  cost  evidenee  known  as  "reproduction  eost," 
and  w  dvMng  on  piut  eoti  or  invetimenif  tuAieft  is  entirely  a  differeni 
thing. 

Let  us  inquire  first  how  reproduction  aa  of  today  should  be  worked 

as  a  pmctical  matter. 
Reproduction  should  present  a  faithful  and  practical  picture 

of  what  iho  city  or  utility  company  would  fnrp,  if  thpy  hful  to  build 
a  new  plant  now,  but  like  the  existing  phml  m  ail  respects.  Kejjro- 
duction  less  depreciation,  therefore,  shears  away  and  casts  aside 
from  the  original  investment  the  following  losses: 

Lostea  to  Ute  Umiy,  Chnna  to  the  PMie 

(1)  Obsolete  structure  which  although  they  have  served  their 

day  are  now  useless. 

(2)  Expenditures  and  investments  which  though  perhaps  they 
seemed  wise  at  the  time  they  were  made  have  since  proved  to  be 
mistaken. 

(3)  The  higher  prices  for  materials  and  machines  which  may  have 
prevailed  in  the  past. 

(4)  Investments  made  for  population  which  may  not  have  de- 
veloped, or  developed  in  other  directions  than  were  expected. 

(5)  Cost  of  appliances  rendered  valueless  by  reason  of  improve- 
ments in  the  arts. 

(6)  T}h»  wear  and  tear  of  the  plant. 

(7)  (  hanpcs  in  public  demand,  producing  obsolescence. 

(8)  Inadequacy  of  original  plant  due  to  rapidly  increasing 
popuktion, 

(9)  All  other  depreciations  and  losses  from  whatever  cause  they 
may  have  oceuned. 
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THX  OCTSB  8IDI  OF  THS  BTOHT 

Now,  it  must  be  argued  in  all  fairness  and  justice,  that  if  we  are 
to  thus  wipe  out,  by  the  reproduction  of  the  plant  as  of  today,  all 

this  kind  of  past  investment  which  may  have  been  made  honestly 
and  in  good  faith,  every  consideration  of  fairness  and  justice  requires 
us  to  face  the  fact  that  utility  properties  when  considered  as  being 
now  recreated,  must  take  fully  into  account  all  the  obstacles  which 
they  did  not  originaiiy  have  to  confront.  Among  these  obstacles 
may  be  mentioned: 

Qains  to  the  UtilHy,  Lotaes  to  the  PvbUc 

(1)  Increased  cost  of  land. 

(2)  Increased  prices  for  labor  and  certain  materials  and  often 
the  high  cost  of  livinf . 

(3)  Difficulties  connected  with  installing  a  plant  amid  a  more 
dense  and  exacting  population. 

(4)  The  necessity  of  conforming  to  police  regulations  and  city 
ordinances  made  necessary  by  increased  traffic  and  the  public  con- 
venience. 

(5)  The  necessity  in  underground  distribution  systems  of  meet- 
ing and  avoiding  an  increased  number  of  other  utility  conduits,  such 
as  sewers,  gas  or  water,  telephone  or  telegraph  conduits,  service 
pipes,  heating  mainSy  and  the  numerous  pipes  wfaidi  in  a  more  de* 
veloped  city,  crowd  the  subsurface  area. 

(6)  The  neeeeeUif  of  euUwg  (hnmgh  and  rephemg  paemente. 

(7)  The  necessity  of  passing  under  steam  railroad  tracks,  street 
car  tracks,  bridges,  viaducts,  and  other  improvements  not  now 
possible  to  avoid,  but  pttiiapB  nonexistent  at  the  time  of  original 
Constnif  t5on. 

Clearly,  if  wr  rin:st,  by  the  force  of  porroctly  rra?^oned  and  carried 
out  reproduction,  eliminate  all  the  rtlisciid  r  ('X|)r riditures,  the  mis- 
takes of  the  past,  the  depreciation  wliich  property  has  suffered,  we 
must,  as  weii,  imd  the  cost  of  reproducing  the  proi)erty  under  the 
present  conditions,  with  full  allowance  for  such  obstacles  as  the 
present  conditions  impose  upon  us.  Jn  reproduction  we  cannot  be 
just,  and  n^ect,  on  the  one  hand,  the  things  which  favor  the  prop- 
erty, and,  on  the  other  hand,  include  those  things  which  are  un- 
favorable to  the  property.  If  we  are  gomg  to  dispense  with  the 
obstacles  which  a  present  day  reproduction  must  meet  by  some 
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process  of  "rubbing  an  Aladdin's  lamp,"  then,  to  be  fair  and  just 
we  must  also  include  in  our  cost  estimates  the  past  obsolescence, 
that  is,  expenditures  for  structures  which  have  disappeared,  and 
immediately  we  do  this  we  are  not  reproducing  the  property  at  all 
hut  are  ^nvetiigaHng  ilU  paH  hieUfyfrcm  Ute  imeeimmU  point  of  view. 

SBFSODUCnOH  IB  A  BSFAJUTIOK  FROK  THE  PAST 

The  reproduction  method  has  nothmg  whatever  to  do  with  the 
INUt.  It  is  true  that  recent  past  experience  is  our  guide  in  deciding 
what  proper  costs  are  to  be  used  in  a  reproduetion,  but  such  recent 
past  costs  are  considered  only  as  th^  aid  the  judgment  in  arriving 
at  what  the  prosent  and  near  future  cost  conditions  will  be.  Re- 
production, if  it  means  anything  at  all,  means  that  the  engineer  is 
to  estimate  the  cost  of  a  theoretical  new  work,  just  a&  he  estimates 
the  cost  of  any  actual  new  work  he  may  be  charged  with.  To  mix 
actual  past  costs  into  reproduction  costs,  without  a  review  as  to 
whether  they  arc  similar  to  present  costs,  is  a  fatal  state  of  mind, 
and  opens  the  door,  especially  with  the  layman,  to  all  kinds  of  con- 
fusion and  unreason.  Past  cost  data,  is  only  data,  and  as  data  it 
is  only  of  value  as  it  helps  ua  to  determine  what  the  present  or  near 
future  cost  would  be  if  the  property  had  to  be  built  new  beginning 
today.  The  nearer  to  the  present,  therefore,  that  we  have  data  on 
past  cost,  the  more  useful  such  data  usually  is  in  helping  us  to  form- 
ulate the  future  oost  of  reproduction  estimating. 

Reproduction  a  C&mpU^  Entity 

Beproduetion  when  complete  is  an  entity»  a  complete  whole. 
Unless  it  is  complete  it  is  dangerously  deceptive  as  a  line  of  evidence. 

To  estimate  what  it  would  cost  in  part  to  rebuild  a  property,  and 
then  stop  and  try  to  reason  from  that  incomplete  reproduction  the 
full  vfilue  of  such  a  property''  is  to  start  from  a  false  base.  Such 
partial  estimates  are  especially  dangerous  when  the  rourts  or  the 
appraiser  does  not  observe  that  they  are  not  complete.  If  one 
estimates  the  cost  to  rebuild  a  house  up  to  the  top  of  the  first  story, 
how  will  that  very  much  help  him  to  find  the  value  of  the  two  story 
house  he  is  reproducmg  and  wishes  to  value?  He  must  reproduce 
the  cost  to  complete  the  whole  house  snd  then  resson  whether  the 
house  is  worth  that  much  or  not. 
The  besetting  sin  of  valuatcos  new  to  the  art  is  to  estimate  re- 
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production  partway  through,  and  then  atop  and  try  to  reason  about 
value  of  the  whole  property.  Th^  do  this  often  because  they  think 
<tf  reproduction  as  afinal  summing  up  and  they  get  afraid  th^  will 

be  led  to  some  conclusion  by  the  reproduction  formula  to  which  they 
do  not  want  to  come,  so  they  stop  in  the  middle  of  things  and  wrestle 
with  value  of  the  properly  as  a  whole  when  the}-  have  no  business 
to  ho  thinking  of  anything  but  the  reasonableness  of  the  reproduction 

items. 

There  can  be  no  formula  for  reasoning  out  value. 

Some  of  the  mental  difficulties  which  the  court  encountered  in 
trying  to  reason  value  for  the  property  as  a  whole  from  partial  re- 
production items  can  be  well  observed  in  the  foUowmg  quotation: 
"But  the  new  pavemoAts,  hi  fact,  added  nothing  to  the  property 
of  the  relator." 

Is  this  or  is  this  not  true? 

Some  simple  questionB  can  be  asked  which  will  apparently  throw 

light  upon  the  question. 

If  a  city  desired  to  build  its  own  municipal  gas  plant  in  this  in- 
stance, would  the  fact  that  the  utility  company's  pipes  were  already 
under  the  pavements  give  them  any  Bpecial  value  in  its  eyes? 

Would  a  utility  distribution  system  be  likely  to  have  as  much 
value  for  sale  or  as  a  basis  for  an  issue  of  bonds  in  an  unpaved  city 
as  a  paved  city? 

Do  pavements  over  mains  facilitate  the  installation  of  oompeti^ 
tive  conditions,  or  do  they  deter  them? 

If  a  city  which  never  had  a  gas  or  water  plant  but  which  was  well 
paved  should  decide  to  install  one,  would  it  cost  more  or  would  it 
cost  less  because  the  Streets  were  pavnd? 

If  a  city  had  a  new  pas  or  water  plant  installed  and  great  expense 
was  incurred  iu  cutting  through  and  replacing  pavements,  should 
the  public  properly  pay  rates  on  this  expense  or  should  they  escape 
nuiking  a  fair  return  on  tliis  portion  of  the  cost  thereafter? 

An  houciit  answer  to  these  questions  would  appear  to  destroy  the 
conclusion  of  the  court  on  this  question. 

FAIRNESS  TO  TBE  PUBLIC 

The  writer  has  been  asked  several  times  on  the  witness  stand  by 
commissions  or  counsel:  "Do  yon  think  it  is  right  that  the  public 
should  pay  return  on  the  value  of  paving  over  mains?"  and  he  is 
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aoeitttomed  to  replyi  ''Yes,  if  reproduction  is  found  to  be  a  proper 
measure  of  the  jureflent  vahie  of  the  proper^,  and  no,  if  reproduction 
is  not  such  a  measure." 

This  kind  of  an  answer  is  necessary  l>f>rause  the  question  pre- 
supposes that  reproduction  less  deprrciulion  is  a  final  formula  for 
the  value  of  tiie  property  as  a  whole.  It  is  in  reaUty  only  one  of  the 
facts  helpful  to  a  determination  of  such  value. 

Continuing  our  analysis,  we  find  the  court  further  says:  "The 
rights  of  the  public  aienot  to  be  ignmi.  The  question  has  a  double 
aspeet.  What  will  be  fair  to  the  public  as  well  as  to  the  relatorT" 

Setting  aside  an  objection  to  this  sentence  that  there  is  no  time  in 
valuation  matters  when  one  should  forget  the  double  aspect  of  the 
que^on  and  what  will  be  fair  to  the  public  as  well  as  to  the  utility, 
let  us  inquire  how  the  allowance  for  paving,  so  caUed,  is  unfair  to 
the  public.  It  is  granted  in  reproduction  estimate  that  the  public 
ordinarily  paid  for  the  pa\ing  and  it  is  conceded  that  the  company 
ordinarilv  does  not  own  it. 

The  key  to  this  doubt  about  fairness  lies  entirely  in  the  mis- 
conception of  what  the  item  is  estimated  for,  and  how  it  is  to  be  used, 
as  has  been  shown.  It  is  not  for  the  ''value  of  the  pavemraits"  at 
all,  but  it  is  part  of  the  natural  cost  of  reduplicating  the  property 
under  preset  conditions,  and  it  has  been  shown  that  in  a  Io0cal 
reproduction  as  of  today,  this  increased  difficulty  to  pipe  laying  can- 
not be  avoided. 

If,  then,  there  is  any  unfairness  about  this  item  at  all  to  anybody, 
it  is  because  the  entire  reproducHm  leas  depreciation  method  of  fixing 
value  is  unfair,  and  not  because  any  one  necessary  item  of  it  is 

unfair. 

Now  tiie  question  as  to  whctlK  V  tlio  entire  reproduction  method 
is  a  fair  or  unfair  method  to  ai>ply  in  any  given  case  is  an  entirely 
proper  one  to  raise;  in  fact,  no  valuation  is  properly  made  and  com- 
pleted unless  this  question  of  the  fairness  of  the  whole  reproduction 
method  to  any  particular  case  is  thoroughly  invesHgated. 

WHEN  BBPRODUCnON  IB  XJNFAIB  TO  UBB 

It  very  frequently  happens  that  reproduction  less  depreciation  is 
entirely  unfair  to  one  side  or  the  other.  It  is  at  times  unfair  to  the 
public  in  the  following  instances: 

1.  When  a  uiiiiiy  company  has  installed  in  construction  far  greater, 
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more  costly  or  more  num^us  Btructures  than  it  needed  reasonably 

to  have  installed. 

2.  When  the  population  and  demand  have  diminished  in  the  course 
of  years  so  that  there  is  no  longer  any  need  for  so  large  a  works. 

3.  When  the  existing  works  do  not  adequately  meet  the  changed 
conditions  of  the  public  need  but  still  are  efficient  for  the  purpose 
for  which  they  were  originally  designed. 

4.  When  the  builders  were  guilty  of  extravaisance,  wastefulness, 
or  misjudgment,  dishonesty  or  graft,  resulting  in  too  unreasonably 
expendye  structures  or  maehines. 

5.  When  the  prices  for  labor  and  material  at  the  time  the  repro* 
duction  estimate  is  being  made  are  all  abnormatty  high,  due  to  boom 
periods  or  acute  market  scarcity  of  materials. 

Other  situations  in  which  reproduction  1^  depreciation  are  un- 
fair to  the  public  might  be  added  to  this  list. 
Again,  it  is  unfair  to  the  utility  company: 

1.  \Yhere  it  owns  and  controls  valuable  processes  not  generally 
available,  or,  say,  the  sole  source  of  supply,  as,  for  instance,  in  water 
supplies  from  a  limited  number  of  desirable  springs,  or  a  peculiarly 
favorabk  geological  or  physical  opportunity  not  readily  duplicated. 

2.  Where  sldllful  designs andeiqwrienoed builds  liATeaecuratdy 
forecasted  the  changing  needs  of  the  public  or  of  the  future  and 
economically  inrovided  properly  for  it  with  wisdom,  skill,  and  good 
judgment. 

3.  Where  conditions  of  great  hazard  and  risk  have  arisen  and 
have  been  succcssfull}'  overcome  by  ingenious  and  skillful  f^ngineer- 
ing  design  costing  but  little  to  introduce. 

4.  Where  careful  study  and  prudent  mvestigation  have  produced 
an  engineering  work  that  results  in  special  savings  in  operation  not 
ordnianly  available. 

5.  Where  the  prices  for  labor  and  material  at  the  time  the  repro- 
duction estimate  is  bdng  made  are  largely  depressed  due  to  pamcs 
or  periods  of  temporary  depreaeion. 

WHEN  IB  BBPBODUCnON  A  FAIR  lIBAStIBB  OF  VALUB 

In  valuation  work,  it  may  be  said  to  be  a  fundamental  principle 
that  the  cost  of  reproduction  as  of  today  in  a  mtawer  that  is  humanly 
possible  and  practicable  to  the  engineer,  less  the  depreciation  of  the 
property  must  be  the  Uatl  voltis  wfttcft  eon  he  ptU  upon  the  profperty 
toA<n  the  foUcwing  amdUiom  oUotn: 
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1.  Tliat  the  utilitjr's  product  n  needed  by  the  public. 

2.  That  the  service  is  satiflfactory. 

3.  That  the  dty  is  prosperous  and  growing. 

4.  That  no  serious  mistakes  of  engineering  or  finance  have  de- 
veloped in  the  past  history  of  the  plant. 

5.  That  the  cost  ol  the  service  to  the  consumer  is  less  than  any 
substitute  service. 

Under  the  above  conditions,  it  is  obvious  that  if  the  pubhc  utility 
property,  whether  owned  by  the  city  or  the  company,  were  suddenly 
wiped  out  ol  eaostenoe,  its  value  to  the  community  would  be  the 
cost  of  restofing  it  under  existing  conditions,  i.e.»  in  the  near  future, 
including  the  losses  in  revenue  sustained  while  so  doing,  and,  of  course, 
aU  in  a  manner  humanly  possible  as  an  engineering  problem.  When 
so  estimated  and  restored,  its  cost  would  be  the  least  possible  value 
that  oould  be  put  upon  the  property.  The  greatest  value  which 
the  property  could  then  have  would  be  the  cost  to  tlie  consumers 
of  instaUing  a  supply  in  the  next  most  available  way,  in  other 
words  the  worth  of  the  service  to  the  consumer  demonstrated. 

8KMA  WB  BETRACB  AN  nnrBSnCBNT  OB  VALTTB  A  PBOPBRTT 

It  is  to  be  rofirotted  that  the  Appellate  Court,  after  making  so 
clear  an  argument  for  the  inclusion  of  going  value,  and  after  showing 
in  that  argument  that  it  considers  that  reproduction  was  the  up- 
building of  a  new  similar  property  as  of  today,  should  so  reverse  its 
reasoning  when  taking  up  the  matter  of  pavement  costs,  for  in  the 
latter  argument  its  mind  was  dearly  on  the  past  cost  and  history 
of  the  property  rather  than  on  the  reproduction  which  it  is  discussing. 

Three  times  in  the  opinion  quoted  it  uses  the  term  "investment, " 
while  only  once  near  the  beginning  does  it  use  the  word  "property," 
The  relator  is  entitled  to  a  fair  return  on  the  investment.  ** 

And  again:  "It  does  not  own  the  pavements,  and  the  laying  of 
them  does  not  add  to  its  invesltneTil  or  increase  the  cost  to  it  of  pro- 
ducing gas. " 

**It,  reproduction,  should  not  be  so  applied  as  so  to  deprive  the 
corporation  of  a  fair  return  at  ail  times  on  the  reasonable,  proper  and 
necessary  investment  made  on  it  to  serve  the  public." 

Now  the  term  *'inveBtaient,"  as  has  been  shown,  is  used  to  de- 
scribe the  cash  which  is  usually  put  into  an  undertaking  or  has  been 
put  into  such  an  undertaking  in  the  past,  and  we  have  already  quoted 
Webster's  definition. 
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It  is  obvious  that  the  term  mvestmeot  m  not  synonymous  with 

value.  An  investment  in  a  property  may  produce  a  value  as  time 
goes  by  much  greater  than  the  actual  money  expended  or  it  may 
become  a  total  loss. 

The  term  "investment,"  therefore,  as  applied  to  a  utility  being 
valued,  must  necessarily  relate  to  the  money  actually  expended  in 
the  past  to  build  up  the  property. 

Now  it  is  quite  evident  not  oidy  from  the  use  of  the  term  "invest- 
ment'' but  by  the  entire  method  of  expression  and  argument,  that 
the  court  in  writing  its  opinion  was  tlunking  of  the  actual  money 
that  had  been  expended  in  the  past.  But  the  subject  under  dia* 
cussion  is  reproduction  in  the  present,  an  entirdy  tlifferent  thing. 

If  the  court  had  decided  on  reviewing  tins  ease  that  investment 
or  actual  past  cost  was  the  best  way  to  measure  value  of  the  prop- 
erty as  a  whole  in  this  particular  instance,  then  it  i'^  under  no 
nece^ity  to  discuss  reproduction  at  all,  because  reprotiuctioii  has 
no  bearing  at  all  on  past  coat  or  investment,  and  if  the  court  wished 
to  use  the  basis  of  its  past  investment  as  a  measure  with  which 
to  value  the  property,  then  it  can  properly  reject  the  item  of  paving 
if  it  were  presented  to  it,  because  the  cost  of  cutting  through  and 
rephicing  paving  does  not  ^t^  into  past  or  investment  cost  unless 
the  pavement  actually  CTsted  at  the  time  the  pipes  w^  ori^naUy 
laid. 

But  the  court  in  this  case  is  actually  reviewing  evidence  presented 
to  the  commission  to  show  reproduction  estimates  as  of  today,  and 
in  re^newing  this  evidence  comes  upon  the  stubborn  fact  that  a  re- 
production as  of  today  must  include  overcoming  certain  obstructions 
which  did  not  originally  exist,  and  it  proceeds  to  utilize  arguments 
against  these  obstructions  proper  enough  in  discussing  past  cost, 
but  entirely  improper  in  discussing  present  reproduction  cost. 

This  is  creating  an  entirely  useless  and  needless  dilemma,  because 
of  the  lack  of  clear  distinction  between  past  or  investment  cost  and 
reproduction  cost. 

DO  PAVBMENTB  INCIIBASB  THB  COST  OT  OAB 

Incidentally  it  mny  well  be  pointed  out  that  the  pnvrmr'iit  over 
mains,  as  an  enguneering  fact,  do  increase  the  cost  of  (ieiivering  gas, 
if  not  producing  it.  In  the  city  of  Chicago  alone,  maintenance, 
and  operating  repaii-  work  is  seriously  increased,  because  the  equiv- 
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ftlent  of  from  six  to  eight  miles  of  full  width  pavement  are  neeeaaa- 

lily  torn  up  and  replaced  emy  year  in  the  ordinary  course  of  repair 
and  maintenance  work  to  the  gas  pipe  system,  and  it  ia  indeed  hard 
to  see  how  this  necessary  expencUture  does  not  increase  the  coat  at 

least  of  delivering  gas. 

Much  more  might  be  said  here  upon  the  legal  status  of  past  cost 
and  reproduction  cost  as  two  distinct  lines  of  inquiry  from  which 
to  reason  value,  but  such  line  of  thought  is  not  entirely  proper  in 
this  review,  which  seeks  to  confine  the  question  to  its  economic 
and  engineenng  aspects. 

nf  CONCLUSION 

In  making  thin  analysis  of  the  opinion  of  the  Appellate  Court  in 
this  ease,  the  writer  is  very  far  from  taking  a  critical  attitude  for 
the  mere  sake  of  befaig  a  critic,  or  of  caotroverthig  the  opinion  <tf 
an  honored  court.  The  writer  has  the  utmost  respect  for  the  duties, 
responsibilities  and  difficulties  under  which  the  courts  labor,  and  is 
firm  in  the  bdief  that  the  courts  liave  in  the  main  enunciated  a  body 
of  sound  reasoning  which  is  going  far  to  solve  the  difficult  queetions 
which  are  raised  in  vahiation  matters. 

It  is,  therefore,  only  with  the  hope  of  being  helpful  and  of  phuinp; 
judicial  decisions  in  engnieering  or  semi-engineering  fields  on  a  sound 
basis  of  reason  that  he  has  undertaken  the  present  unpleasant  task. 

The  Appellate  Court  is  by  no  mtan.s  tlic  oiily  responsible  body 
that  has  had  difficulties  with  this  perplexing  item.  Most  of  the 
commissions  and  engineering  experts  have  been  much  troubled  over 
the  matter  in  the  absence  of  fundamental  guiding  principles,  and  the 
writer  is  free  to  oouf ess  that  for  a  short  p^od  in  bis  eariy  attempts 
to  solve  the  "pavement  cost"  question,  he,  too,  partiaUy  adopted 
the  conception  to  which  the  Appellate  Court  has  seemed  to  come. 
It  was  only  by  thinking  out  fundamental  methods,  applicable  alike 
to  all  conditions,  that  the  conclusions  herein  set  forth  were  reached, 
and  the  opportunity  of  ajrain  presenting  them  to  those  charp;pd  with 
appraisal  duties  is  here  undertaken  in  this  specific  instance  only  in 
the  hope  that  further  light  will  be  thrown  upon  a  difficult  matter. 
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DISCUSSION 

Mr.  FBAJicib  H.  Luc£:  Mr.  Alvord  \ma  accomplished  somethiDg 
that  is  intereBting  to  a  good  many,  by  emphaaiBng  the  fact  that 
figuring  reproduction  new  is  only  a  means  to  an  end.  It  would 
seem  that  our  engineers  are  responsible  in  a  large  measure,  through 
the  faet  of  thor  clealing  so  strongly  with  this  reproduction  value 
new,  in  confusing  the  minds  of  people  as  between  the  two  things* 
reproduction  value,  and  actual  value.  We  all  know  that  they  have 
not  a  very  close  relation.  Our  experience  in  building  a  plant,  for 
instance,  is  that  much  of  the  extension  work  is  done  during  periods 
when  the  material  is  hiph  and  labor  is  high,  and  the  cost  amounts 
up,  Tn  a  plant  the  speaker  has  in  nund  most  of  the  material  that 
haa  been  used  has  been  put  in  during  periods  when  prices  of  pipe 
have,  probably,  ranged  from  $33  to  $40  a  ton.  An  engineer  who 
attempts  to  figure  the  vahie  of  that  plant  by  figuring  reproduction 
value  probably  would  not  arrive  at  much  nearer  than  one-half  of 
the  value  of  the  plant  today,  not  the  investment,  but  the  actual 
value.  The  investment  mi^t  have  been  double  or  more  than 
double  what  the  reproduction  new  would  be,  but  the  actual  value 
today  is  double  what  the  reproduction  value  would  be,  because  its 
earning  capacity  is  there. 

Mr.  Alvord  has  done  a  valuable  thing  in  emphasizing^  the  fact  that 
we  are  playing  on  this  one  string  too  much,  that  is,  the  reproduction 
value  new,  and  thereby  confusing  the  mind  of  the  Court  with  the 
idea  that  tins  has  a  great  effect  upon  the  total  value,  whereas,  as 
Mr.  Alvord  has  said,  it  is  simply  a  guide  in  figuring,  as  a  means  to 
an  end. 

Mb.  F.  W.  Gappbubn:  Mr.  Alvord  is  absolutely  oonect  m  his 
contention  that  the  cost  of  paving  must  be  included  in  the  cost  of 
reproduction.  The  question  has  frequently  come  to  the  speaker's 
notice.  Assume  that  a  gas  company  has  a  6-inch  main  laid  on 

several  blocks  when  there  was  no  pavement.  T.atcr  on  the  gas 
company  finds  that  it  is  absolutely  necessary  in  order  to  do  business 
to  have  a  16-inch  mam  on  those  various  blocka.  When  the  16-inch 
/riaiii  is  [lut  in,  the  street  is  paved  with  asphalt  or  some  other  kind  of 
pavumuut ;  the  gas  company  must  go  to  the  city  and  ask  permission 
to  relay  that  main;  take  up  the  pavement  and  open  the  street.  Then 
the  city  afterwards  replaces  the  pavement  and  charges  the  corn- 
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phte  oost  ol  Budi  replacement  to  the  gM  company.  There  have 
been  a  great  many  caeee  of  that  nature  in  Minneapolie,  where  the 
average  oost  of  replacmg  .pavement  k  about  12.50  per  equare  yard. 
That  is  charged  to  the  gas  company,  of  courBO,  and  is  a  fair  charge, 
and  the  gas  company  must  put  it  against  its  operating  eaqiense. 
Now,  considering  a  new  proposition  altogether,  you  are  reproduc- 
ing a  16-inch  main,  you  are  not  reproducing  a  6-incIi  mn'm ;  you  are 
reproducing  also  a  new  pavement,  and  you  have  trO  provide  for  it. 
It  seems  peculiar  that  the  courts  can  look  at  it  in  any  other  way 
than  the  one  that  Mr.  Alvord  has  suggested. 

Ms.  H.  C.  Hodgkinb:  The  paper  coven  a  great  deal  of  ground,  but 
the  thought  which  seems  most  pn>mment  is  that  the  author  has 
assumed  to  criticise  the  decision  of  the  court.  Many  of  our  legal 
friends  would  doubtless  call  that  eflbxmtery;  yet  there  is  no  good 
reason  why  the  engineering  profession  should  not  point  out  the  right 
way  as  well  as  the  legal  profession,  except  that  the  legal  profession 
through  the  courts  has  the  last  say. 

The  idea  used  to  prevail  that  a  lawyer  wns^  supposed  to  be  thor- 
oughly versed  in  architecture,  engiii*  ( i  irig,  science,  medicine,  and 
theology,  in  fact,  was  supposed  to  know  everything.  They  have 
come  to  know  tiiul  there  are  some  things  which  they  have  to  learn 
of  the  other  profeaiions;  for  instan(»,  the  paving  question  came  to 
the  speaker's  Jknowledge,  in  Chicago,  in  eonnectioii  with  the  tele- 
phone company.  They  were  required  to  have  their  wires  under- 
ground, and  whenever  a  street  was  opened  and  a  new  pavement 
laid,  they  took  the  opportunity  of  getting  their  conduits  into  the 
ground,  although  they  would  perhaps  have  no  use  for  them  for 
the  next  5  or  10  years.  Could  any  one  undertake  to  say  because 
they  took  advantage  of  that  opportunity,  that  thereby  the  con- 
duits were  not  worth  more  money  when  they  cnmr  to  be  used  than 
though  they  had  not  taken  advantage  of  that  opportunity? 

Clearly  it  appears  that  the  pavement  over  that  conduit  added  to 
its  value  to  the  extent  of  what  it  would  liave  cost  if  they  had  delayed 
putting  it  in  until  they  had  to  cut  through  the  pavement. 

The  profession  has  been  criticised  somewhat  for  just  such  expres- 
sions  as  are  in  this  papet*  However,  we  have  learned  that  the  courts 
do  sometimes  reverse  their  decisions,  and  that  a  correct  conception 
of  engineering  questions  is  not  always  obtained  and  does  not  always 
^>pear  from  the  decisions.  Therefore,  the  author  of  this  paper  is 
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quite  justified  In  mamt^iimng  that  the  right  line  of  reaaoning  was  not 
applied  in  that  judgpient.  Although  the  judgment  of  the  Courtof 
Appeals  will' be  quite  generaUy  accepted,  yet  it  is  quite  possible  that 
a  better  conception  of  the  question  wonld  bring  about  a  better  re- 
sult, and  perhaps  greater  justice  to  utili^  oorporationa  and  the 
valuations  which  they  ought  to  receive. 

Mb.  R.  B.  Howull:  Will  Mr.  Alvord  please  state  what  was  the 
proper  method  of  aniving  at  the  sum  of  1200,000  for  this  pavement? 
Was  it  so  much  per  square  yard,  or  so  much  per  foot  of  pipe? 

Mr.  John  W.  Alvord:  The  author  is  not  familiar  with  the  de- 
tailed figures  in  that  case;  it  was  a  gas  case  (Kings  County  Gas 
and  Electric  Company),  but  assumes  that  that  was  the  cost  of  cut- 
ting through  the  pavement  and  replacing  it,  not  reproduction  value. 
That  question  was  not  submitted  to  the  court. 

Mr.  R.  B.  Howell:  It  seon^'-^  that  reproduction  value  based 
upon  that  premise  would  not  be  correct,  unless  there  was  taken  into 
account  the  period  of  time  for  which  that  main  would  probably 
remain  under  the  pavement.  For  instance,  if  the  life  of  the  pipe 
was  exliausted  with  the  exception  of  say  3  years,  you  can  say  that 
the  cost  of  repaying  figured  in  that  manner  would  he  unjust  to  the 
municipality,  because  in  a  period  of  3  years  the  pavement  might 
have  had  to  be  cut  and  relaid,  and  a  new  main  laid,  or  there  miglit 
be  a  case  where  the  main  was  madequate.  As  the  speaker  under- 
stands it,  in  nearly  all  the  cases  where  the  cost  of  repaying  is  added, 
this  fact  has  not  been  taken  into  consideration;  and  it  must  have 
been  such  considerations  as  these  that  led  the  court  to  the  view 
which  it  took;  in  any  other  case  the  question  is  theoretical.  In 
any  other  case  you  have  to  take  into  consideration  ail  the 
facts,  and  wherras  justice  and  law  arc  not  synonymous,  the  law 
not  being  any  more  exact  than  any  other  science,  they  have  prob- 
ably realized  tliat  here  was  a  dispute  that  should  be  settled  with 
justice,  and  the  court  took  this  view;  and  upon  that  theory  alone 
you  can  sustain  the  position  of  the  court.  The  fact  that  there  is 
a  belief  that  has  spread  throughout  the  countiy  that  engmeers  are 
soniewlmt  responsible  for  the  payment  by  municipalt^s  of  exoessive 
prices  for  public  utilities  which  they  have  purchased  lays  upon  the 
engineering  profession  a  duty  to  see  to  it  that  those  doubts  are  not 
all  resolved  in  favor  of  public  utilities  corporations. 
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Mh.  C.  B,  Sauion:  The  question  conmdeied  by  the  court  in 

the  Kings  County  case  did  not  refer  in  any  way  to  the  age  or  the 
condition  of  the  pipe  under  the  paving  or  the  pavement  itself;  as  that 
was  taken  care  of  in  the  valuation  and  depreciated  to  its  present 
worth.  The  paving  would  certainly  take  no  longer  life,  and  in  all 
probability  was  depreciated  on  the  basis  of  its  own  life — in  which  case 
when  worn  out  it  would  have  to  be  replaced  by  the  city  and  not  by 
the  water  or  gas  company. 

In  the  lower  New  York  Court  of  Appeals  case  all  paving  over 
mains  whether  placed  before  or  after  pipe  laying  was  allowed,  as 
well  as  piesent  value  of  land  and  "Qoing  Value."  In  the  i^peal  to 
the  higher  State  Court  the  cost  of  laying  pipe  under  pavement  was 
not  allowed  unless  the  pipe  was  laid  after  the  pavement.  The 
cost  of  paving  over  mains  was  not  considered  unless  the  mains  were 
laid  after  the  paving  was  placed.  The  present  value  of  land  and 
"going  value"  were  sustained. 

Now  the  question  referred  to  by  a  speaker,  that  in  the  course  of 
a  few  years,  four  or  five,  another  pipe  might  have  to  be  laid,  would 
not  enter  into  this  decision,  for  the  reason  the  pipe  and  pavement 
have  already  been  depreciated  to  present  value,  and  the  company 
would  have  to  replace  their  pipe  if  worn  out,  the  same  as  th^  would 
replace  a  piston  in  a  pump,  or  a  flue  in  a  boiler  when  wom  out; 
and  that  would  come  under  operation  or  out  of  surplus  account  and 
tiiey  would  not  be  allowed  to  make  additional  vidue  for  returns. 

If  you  go  farther  in  the  line  the  gentleman  has  spoken  of,  itwould 
bring  out  a  great  question ;  but  it  is  a  fact,  which  engineers  will  not 
attempt  to  dispute,  that  because  until  lately  depreciation  was  not 
charged  off,  there  were  no  water  works  constructed  in  the  earlier 
periods,  f^xcept  in  very  special  instances,  like  perhaps  Los  Angeles, 
in  rapidly  growing  cities,  under  favorable  conditions,  where 
the  water  works  ever  made  any  money.  It  was  not  considered 
that  the  the  rate  established  under  a  franehise  would  produce 
a  profit  sufficient  to  take  care  of  all  unexpected  losses.  The 
experience  of  the  last  30  yean  has  shown  that  early  investors  were 
fooled,  because,  except  in  a  few  special  cases,  the  demand  did  not 
increase  fast  enough  or  largely  enough  to  take  care  of  the  property, 
to  give  the  investor  or  the  builder,  if  he  still  owned  his  property,  a 
fair  return  from  the  inception  of  his  plant  to  the  present  date ;  allow- 
ing for  depreciation.  For  that  reason  the  "going  value"  of  the  early 
coat  of  securing  an  income  equal  to  the  present  income  is  now  con- 
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ridered  and  allowed  by  all  State  and  Federal  Courts.  If  the  net 
receipts  of  the  plant  have  finally  become  sufficient  to  pay  for  those 
early  losses  and  depreciation  to  present  value  and  still  show  a  sur- 
plus and  maintain  the  property  with  fair  return,  then  the  proper 
way  is  to  reduce  rat-cs  but  not  omit  "^oing  value."  Some  pourt,8 
hold  it  obligatory  to  value  "going  value"  or  set  aside  tiie  valuation 
entiidy .  So  the  questhm  d  the  Mte  in  the  frmtideai  does  not  by 
any  means  assiime  or  prove  that  it  was  anticipated  that  that  rate 
would  take  caie  of  all  the  early  losses  and  the  un«qpected  and  im-  * 
known  things  that  have  since  occuired  in  the  construction  of  water- 
works and  the  present  demands  of  the  public. 

Mr.  W.  a.  Patton:  In  regard  to  the  pipe  in  the  gas  plant  that 
has  3  years  yet  to  live,  the  difference  in  tho  value  of  new  pipe  and 
the  pipe  that  baa  but  3  years  to  live  is  covered  in  the  depreciation. 
Thereby  the  city  only  pays  a  certain  per  cent  of  the  original  value 
in  taking  the  plant. 

But  if  the  court  rules  that  the  theory  of  reproduction  and  depre- 
dation shall  be  the  beds  for  estimating  the  value,  then  it  is  a  plain 
duty  to  allow  the  company  the  benefit  of  the  changed  oondttioDS 
where  the  value  of  the  pipe  line  is  increased  on  account  of  being  Ich 
cated  under  pavement  that  was  built  after  it  was  laid. 

A  house  may  be  built  one  mile  from  a  city  and  possess  a  certain 
value;  10  years  later  the  dty  may  be  built  around  the  house  and 
thereby  immensely  incrofise  tho  value  of  the  house.  No  one  would 
question  that  tlie  owner  of  the  house  is  the  beneficiary  of  that  in- 
crease. In  the  same  manner  the  owner  of  a  pipe  Hue  should  be  the 
beneficiary  when  its  being  favorably  located  under  the  pavement  in- 
creases its  value  and  the  city  should  pay  for  that  increased  value 
when  it  takes  the  plant. 

Mr.  Alvord  in  his  paper  lef ened  to  situations  where  machinery  that 
was  obsolete  would  not  be  considered.  If  a  company  in  operation  for 
years  past  gets  no  consideration  for  an  investment  amounting  to 
large  sums  for  machinery  that  has  outgrown  its  usefulness,  but  which 
was  used  for  building  up  the  business,  it  would  not  be  proper  to  say 
that  the  company  should  lose  all  that  and  still  get  nothing  for  the 
goinp  value  of  the  business  that  has  been  built  up.  This  is  a  ques- 
tion on  which  this  association  ought  to  go  on  record ;  it  is  a  question 
important  to  every  person  that  has  a  dollar  invested  in  a  watpr 
works  plant;  it  is  a  question  which  we  know  that  the  courts  in  some 


i^'iyui^uu  Ly  VjOOQle 


THS  QUXOTIOMr  OF  ALLOWANOB  POB  FAVmO 


487 


caaeB  haim  been  wrong  in  ruling  upon;  it  is  a  question  that  we  ought 
not  simply  to  pass  over,  but  this  aasodation  ought  to  go  on  record 
so  that  through  its  action  the  courts  might  be  enlightened  and 
adopt  tlie  conclusions  set  forth  in  tiie  peper  which  Mr.  Alvord  hss 
read  to  us,  and  which  should  be  concurred  in  ajs  the  sense  of  this 
association. 

Mr.  R.  B.  Howf.ll:  I^t  us  take,  for  instance,  a  6-inch  water 
pipe,  say  it  costs  $1.25  a  foot  to  lay  and  say  that  3  feet  or  1  yard 
costs  $3.75,  and  the  paving  $2  a  yard,  or  a  value  of  $5.75  for  laying 
the  pipe  and  the  paving.  Let  us  suppose  that  this  partieular  pipe 
had  depreciated  so  that  it  was  worth  25  cents  a  foot, tfaatpaving 
would  still  cost  S2  to  relay,  and  then  the  mtioicipality  would  be  pay- 
ing S3.76  for  pipe  that  was  worth  75  oents  in  the  ground,  13  for  the 
pavement  and  75  cents  for  the  pipe.  Now  is  that  just  to  the  muni- 
cipality? It  is  evident  that  it  has  got  to  take  up  that  pipe  shortly 
and  relay  it  and  then  it  has  to  replace  the  paving  and  pay  for  it. 
If  the  pipe  were  new,  the  pipe  in  the  ground  might  be  worth  to  the 
municipality  15.75;  but  if  the  pipe  only  had  a  short  lifo  and  was  worth 
but  75  cents,  then  certainly  the  municipality  ougiit  nut  to  be  charged 
$2  for  the  paving  as  it  would  have  been  if  the  pipe  were  bought  new. 
It  is  probably  conriderations  of  this  charaoter  Uiat  entered  into  the 
judgment  of  the  courts  or  as  somebody  has  said,  courts  are  instituted 
for  the  purpose  of  starting  dieputesi  and  those  disputes  are  not 
always  settled  with  regard  to  actual  justice. 

If  we  take  that  view  of  the  courts,  and  the  courts  take  that  view 
of  tii^nselves,  then  it  must  be  realized  that  they  are  going  to  take 
into  consideration  factors  of  this  character  and  not  pa^s  them  by, 
and  vpry  properly.  The  court  has  to  seriously  consider  whether  it 
woul  d  ho  justice  to  thn  public  under  such  circumstances  to  assess 
the  full  value  of  relaymg  paving  over  mains  that  might  have  had 
but  a  short  time  left  to  live. 

Mb.  Mobbib  Kiqowlbs:  The  speaker  feels  that  the  assoeiation 
owes  a  debt  to  Mr.  Alvord  for  drawing  so  clear  a  line  of  demarcation 
between  different  yard  sticks  for  measuring  value;  and  for  ealling 
attention  to  the  necessity  when  using  one  method  of  calculation  of 
going  right  through  with  it  to  the  end,  and  of  avoiding  confusion 
by  refraining  from  occasional  jumps  to  some  other  method. 

Estimated  cost  of  reproduction  new  is  only  one  of  several  yard 
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stidoi;  hifltoiicBl  oort,  shown  by  the  books  of  the  utilily,  or  ae  esti- 
mated on  the  basis  of  original  conditions  and  prices,  is  another.  But, 
when  estimating  the  cost  of  reproduction,  we  should  carry  it  through 
to  its  logical  conclusion,  estimating,  as  the  author  has  pointed  out, 
the  cost  of  construction  at  the  present  time,  under  present  con- 
ditions, and  at  present  normal  prices.  The  connlusion  is  unavoid- 
able, therefore,  that  in  estimating  cost  of  reproduf  t  ion  we  must  take 
into  consideration  the  fact  that  pipes  are  laid  under  streets  that  are 
paved. 

When  we  have  the  answer  we  must  then  decide  bow  we  willr^ard 
it,  and  bow  we  will  use  it.  This  Is  a  separate  step  and  a  distinct 
problem  by  itself,  and  one  on  which  there  may  reasonably  be  a 
difference  of  oinnion.  The  speaker  would  certainly  not  agree  with 
one  of  the  previous  speakers  that  the  lawyers  wiU  have  the  last  say 
in  this  matter,  for  within  recent  years  there  have  been  numerous 
instances  in  which  the  courts  have  advanced  beyond  their  earlier 
position  in  accordance  with  progressive  public  opinion.  Such 
changes  have  been  particularly  well  illustrated  by  decisions  relative 
to  social  legislation,  such  as  Workmen's  Compensation  and  laws  regu* 
lating  the  hours  of  labor  of  wouicn  uiul  children.  It  is  clear  therefore 
that  the  courts  change  as  the  times  change,  as  you  and  I  and  the 
man  on  the  street  become  educated  and  progress  to  new  points  of 
view.  There  is  no  valid  reason  therefore  why  the  decision  ot  a  court 
should  be  looked  upon  as  the  last  word  and  the  end  of  progress.  Cer- 
tainly we  have  as  much  right  to  disagree  with  some  decisions  as  we 
have  to  differ  in  our  opinions  with  other  men,  even  though  we  may 
agree  to  live  for  the  time  being  in  respectful  obedience  to  the  deci- 
sion whose  wisdom  we  question. 

Neither  is  the  speaker  ready  to  admit  the  contention  of  the  last 
speaker  that  because  cost  of  reproduction  is  often  higher  than  origi- 
nal cost,  the  engineer  making  the  estimate  is  attempting  to  inflate 
value.  The  conscientious  engineer  must  pursue  his  work  to  the 
end  whatever  tbe  oondudon;  but  it  does  not  neoessarily  follow  that 
fair  value  must  be  based  exclusively  or  even  principally  upon  esti- 
mated ooflt  of  reproduction.  Fair  consideration  must  be  ^ven  to 
an  other  measures  of  value  available;  and  since  there  is  something  of 
the  spirit  of  partnership  in  the  relation  between  the  public  utility 
and  the  community  which  has  given  it  the  use  of  public  property 
and  permittrd  if  to  .share  in  the  right  of  eminent  domain,  it  is  fre- 
quently proper  that  fair  value  shall  be  fixed  somewhere  betw^n 
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actual  iiiT«8tment  and  reproductioii  oost,  bo  as  to  permit  both 
utility  and  community  to  aliato  in  the  inoramonts  of  value  which 
have  resulted  ftom  the  growth  of  both. 

J.  N.  Chester:  The  speaker  can  hardly  take  Mr.  Howell 
seriously  in  his  building  up  from  $1.75,  or  $3.75  and  then  adding 
to  that  $2  for  the  cost  of  paving,  for,  if  he  depreciates  the  paving 
along  with  ihe  pipe,  as  he  should  do,  he  wUi  reach  a  fair  conclusion. 

Mr.  Edward  Wegmann:  Two  or  three  years  ago  the  speaker 
had  to  make  a  valuatioii  of  the  property  of  two  large  iirivate  water 
oompaniee,  to  determine  the  rate  diaiied;  and  in  thoee  caaeSi  work- 
ing under  the  orders  of  corporation  counsel  of  the  city  of  New  York, 
the  court  ruled  that  the  companies  were  entitled  to  the  cost  of  the 
paving  which  had  been  there  when  they  laid  the  pipe.  A  great 
many  million  dollars  has  been  paid  for  those  pipes  over  and  above 
the  original  cost.  The  instructions  were  to  allow  the  paving  in  ^very 
easo,  and  the  cost  of  taking  the  pavement  up  and  putting  it  back. 
Has  that  been  reversed  by  the  decision  mentioned  in  the  paper? 
That  was  the  decision  of  the  Court  of  Appeals  of  the  state  of  New 
1;  01  k  in  the  Consolidated  Gas  Company  case,  which  was  a  famous 
case. 

Mb.  Jobn  W.  Alvokd:  That  case,  as  it  is  recalled,  approved  of 
the  indusion  of  the  cost  of  cutting  the  pavem^t.  The  Consolidated 
Gas  Company  case  went  up  to  the  Supreme  Court  on  the  question 

of  the  inclusion  of  the  cost  of  cutting  the  pavement,  and  it  was  held 
that  it  was  to  be  included  in  the  estimate  of  cost  all  the  way  through. 

Mr.  C.  B.  Salmon:  Perhaps  there  is  a  little  misunderstanding 
here  as  between  the  United  States  Snj^reme  Court  decision  in  the 
Consolidated  Gas  case  and  the  Kings  County  case  before  the  Ap- 
pellate Court  of  New  York.  The  Consolidated  Gas  case  was  pre- 
vious to  the  Appellate  Court  case.  In  the  Consolidated  Gas  ease 
the  court's  controversy  was  very  largely  upon  the  value  of  the  land, 
the  company  contending  that  it  was  some  16,000,000  or  16,000,000 
more  than  the  dty  valuation;  and  the  case  was  carried  up  largely 
on  the  valtiiB  of  the  land;  and  the  United  States  Court  decided  in 
favor  of  the  present  and  the  company's  value;  whereas  the  value 
of  the  pavement  over  mains  was  not  made  much  of  and  at  that  time 
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was  a  small  item  as  compared  with  the  value  of  the  land.  In  decid> 
ing  the  caBe,  the  court  did  not  refer  to  the  itavement  but  allowed  it 

in  the  gross  valuation  and  decided  the  case  upon  the  present  value 
of  the  land  as  deeirir d  by  the  lower  conrtR,  including  what  cost  there 
was  valued  in  the  pavements;  but  in  the  King's  County  case,  the 
value  of  the  paving  put  in  after  the  pipes  had  been  laid  was  refused; 
so  that  while  the  Supreme  Court  of  the  United  States  allowed  in  the 
Consolidated  Gas  case  the  amount  of  the  paving  which  the  company 
claimed;  tlie  decinon  itsell  did  not  go  into  any  details,  except  to 
include  "going  value"  and  present  worth  of  real  estate.  That  case, 
is  the  case,  gentlemen,  you  may  wish  to  refer  to,  as  some  of  our  oom- 
miesions  are  trying  to  take  up  the  original  oost  of  the  land  as  the 
only  value  to  be  allowed  in  the  valuation  of  a  utility  property;  but 
you  have  only  to  refer  to  the  United  States  courts  which  invariably 
have  decided  that  in  estimating  the  value  of  the  land,  it  is  the  pre- 
sent value  of  the  land,  that  is  to  be  taken  into  consideration,  not 
the  original  cost. 

If  the  reconstruction  of  a  utility,  depreciated  to  the  present 
value,  is  the  proper  method  of  valuing  such  a  property,  then  Mr.  Al- 
vord's  eritidsm  h  both  eminently  proper  and  respectful.  That  it 
is  a  proper  method  of  valuation  the  Federal  courts  have  repeatedly 
decided.  Reoonstnictaon  eairied  to  the  logical  end  certainly  must 
tebuild  the  present  works  as  th^  now  exist.  If  there  is  imvement 
over  the  pipes  it  must  be  torn  up  and  replaced,  and  the  cost  of  doing 
this  would  have  to  be  considered  in  rebuilding  the  present  plant  by 
reconstructing  a  new  like  plant. 

It  is  claimed  by  rit ies  that  the  company  should  not  l)e  allowrd  this 
increased  value,  because  the  city  added  it,  by  putting  the  pavements 
over  the  mains  without  any  cost  to  the  utility;  but  the  United  States 
courts  iiave  decided  that  a  utihty  is  entitled  to  any  enhanced  value 
that  may  have  come  to  the  property  "whether  caused  by  the  growth 
of  the  dty  (Mr  othowifle.'' 

The  growth  of  a  dty  necessarily  demands  pavements  for  the 
convenience  of  the  public.  Water  mains  are  usually  ordered  by 
the  dty  in  advance  of  pavements  because  water  is  a  necessity,  Mid 
pavements  follow  by  growth  of  the  conmiunity  as  a  convenience: 
often  water  mains  so  ordered  do  not  pay  the  community  for  a  l<Nig 
time.  After  pavements  are  put  down,  values  increase;  because  larger 
and  better  houses  are  built  requiring  more  water,  and  increasing  the 
water  receipts,  thus  making  a  water  main  under  a  paved  street  more 
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valuable  than  m  an  unpaved  sfenet.  In  addition  to  the  leeonstruo- 
tkm  theory,  the  water  or  gas  mains  actually  become  more  valuable 
by  this  enhancement,  ereated  by  paving,  in  the  same  way  that 

land  values  increase  on  a  paved  street.  For  this  reason  state  and 
fedora!  courts  allow  present  value,  instead  of  original  cost,  on  land, 
buildings,  machinery,  and  pipes,  whether  higher  or  lower  than 
original  cost.  A  proper  valuation  of  a  utility  should  be  made  by 
men  experienced  in  that  line.  Judges  may  or  may  not  liave  had 
that  experience;  ther^ore,  with  all  due  respect,  values  might  properly 
be  left  more  largely  to  the  judgment  of  the  engineer. 

Mr.  J.  W.  IxDovx  (by  letter):  The  term  "cost  of  refwoduction" 

is  in  the  writer's  opinion  rather  unfortunate.  It  should  be  the 
"iBstimated  cost  of  reproduction."  We  generally  conceive  of  a 
cost  as  something  definite,  and  therefore  calculations  of  valuation 
made  by  engineers  or  others  should  have  their  proper  designation. 
They  cannot  be  anything  but  estimates  unless  they  are  taken  from 
the  actual  records  of  the  case  under  consideration. 

There  is  only  one  element  of  valuation  that  is  inialiible  and  un- 
changeable, and  that  is  the  "past  cost."  As  soon  as  we  depar 
bam  that  procedure  in  determining  valuation  we  obtain  figures  that 
will  vary  according  to  the  purpose  for  which  the  valuation  is  to 
be  made;  but,  nevertheless,  this  is  the  plan  adopted  by  the  courts 
and  in  consequence,  by  engineers.  It  is  generally  assumed  or  found 
that  the  past  cost  cannot  be  obtained  with  e&taxaty,  because  the 
books  have  not  been  properly  kept,  or  the  records  have  been  lost, 
or  the  results  show  something  so  abnormal  as  to  be  unacceptable 
to  the  courts  or  the  valuators;  therefore,  it  l)ecomes  necessary  to 
use  some  otlier  method  of  arriving  at  the  valuation,  and  it  will 
var>'  according  to  the  circumstances: 

(1)  If  the  water  company  has  a  franchise  based  on  exclusive 
rights  in  the  territory  and  fiiied  rates,  and  the  municipality  has  no 
right  of  purchase  condemnation,  valuation  would  be  logically 
based  on  some  capitalisation  of  the  net  revenue. 

(2)  If  the  water  company  does  not  have  exclusive  rights  and  the 
municipality  has  the  right  at  any  time  to  purchase  by  condemnaf 
tion,  the  valuation  would  be  based  on  the  estimated  cost  of  repro- 
duction of  the  physical  phw.f  nnd  the  business. 

(3)  If  a  municipality  or  state  has  the  right  to  change  the  rates 
of  a  water  company  and  the  valuation  is  to  be  made  for  this  pur- 
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pose,  then  it  would  soem  that  the  most  logical  method  would  be  to 
determine  what  has  been  the  investment  of  the  water  company  to 
brinp  thn  v,  ater  works  to  its  condition  at  the  timo  of  the  vahifition. 
If  the  tigurcs  of  actual  expenditures  are  unavailable,  or  if  th ry  :ire 
such  that  the  valuator  considers  them  abnormally  high  or  low,  ac- 
cording to  iea«onable  average  practice,  it  should  be  his  duty  to  make 
the  proper  adjustments  but  to  keep  in  mind  at  all  times  the  condi- 
tioxifl  under  which  the  plant  has  been  developed,  on  the  assumption 
that  the  water  company  is  entitled  to  a  fair  return  on  the  Invest* 
ment  from  the  beginning.  Logically  in  this  case,  the  valuation  of 
the  works  would  be  lowered  if  the  water  company  had  been  earning 
too  much  and  raised  if  it  had  been  earning  too  little.  The  per- 
sonnel of  ownership,  the  sales  or  purchase  of  stock  or  bonds  should 
have  nothing  to  do  with  this  method  of  obtaining  the  vahifit  ion,  and 
on  the  same  line  of  reasoning,  depreciation  would  be  ignored  as  well 
as  the  subsequent  laying  of  pavements  over  the  pipes  except  in  so 
far  as  they  aflfect  tlie  operating  expenses  and  the  cost  of  always 
maintaiumg  the  works  in  a  100  per  cent  condition. 
If  a  capable,  experienced  and  fair  minded  vahiator  be  given  a 
^v.„,^,.^aae  to  deteimine  what  is  esacfly  fair  betweoi  the  two  parties  be 
^uld  have  to  take  the  circumstances  of  the  particular  proposition, 
and  this  would  certainly  be  the  ideal  method  of  obtaining  valuation, 
but  the  common  practice  is  for  each  party  to  have  an  array  of  parti- 
san witnesses  who  naturally  present  all  the  points  to  aid  its  own  par- 
ticular side,  and  the  court  must  arrive  i^t  wiiat  is  fair  from  all  tliis 
conflicting  testimony. 


Digitized  by  Google 


BCBCHAKICAL  ANALYSES  OF  SANDS* 


Bt  Pbilip  Btjbgbbb 

To  the  sanitary  and  hydraulic  engineer  the  period  of  1890  to  1895 
is  of  great  importance,  because  it  marks  the  beginning  of  the  present 
very  lemarkaUe  growth  of  water  puilfieatioii  plants  especially  in 
the  United  States.  Bni^iish,  or  slow  sand,  fiHeiB  are  adapted  to  the 
purification  of  the  compaiatiyely  dear  waters  of  the  Bastem  States, 
where  this  work  received  its  fiist  important  hnpnlse,  so  that  much 
of  the  original  investigation  work  along  the  lines  of  water  purifica- 
tion was  directed  to  the  study  of  filters  of  this  type.  The  Massar 
chusetts  State  Board  of  Health  stands  conspicuously  in  the  fjosition 
of  pioneer  in  this  work,  and  it8  reports,  especially  for  the  years  1890- 
1892,  mark  a  distinct  period  in  the  growth  of  the  art  of  water 
purification. 

Early  investigations  of  this  Board  and  of  other  workers  indi- 
cated that  the  ^ciency  of  a  sand  filter  depends  very  maxAk  npon 
the  sise,  or  ranige  of  dses,  of  the  sand  grains  oompodng  the  filtering 
material.  Consequently,  it  was  necessary  to  devise  some  dSdent 
method  of  analysing  the  filter  sands  for  comparative  purposes,  and 
Ihe  method  described  by  Mr.  Allen  Hazen  in  the  report  of  the 
Massachusetts  Board  for  the  year  1892  was  developed  to  meet  the 
requirements  which  existed  at  that  time.  This  method  proved  so 
satisfftfton,'  thnt  it  has  been  generally  adopted  by  the  sanitary 
engineenng  and  chemical  professions  up  to  the  present  time. 

Within  recent  years,  however,  the  engineering  field  requiring 
accurate  analyses  of  sands  and  gravels  has  broadened  very  greatly. 
A  comparatively  new  type  of  filter,  called  the  American  or  "Rapid 
Sand  Filter,"  has  been  developed  and  has  been  found  to  meet  the 
average  requirements  in  the  United  States,  outside  of  the  Eastern 

^During  the  discussion  on  this  paper  a  Triotion  wma  made  by  Mr.  Paul 
Hansen,  seconded  by  Mr.  J.  M.  Diven,  that  a  committee  lo  consider  revision 
of  metlioda  of  sand  aaalyris  bo  appointed;  tho  motion  ms,  after  aonio  dis- 
onnion,  and  the  suggntioa  of  wvrwtii  namM  for  mombon  of  theeommittoe, 
pat  and  «sniod. 
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states,  more  effieisiitly  than  does  the  EngMii  or  "Slow  Sand" 
filter.    Experience  indicates  that  the  nse  of  the  sand  required  for 

a  rapid  sand  filter  differs  mat^ially  from  that  generally  used  in  the 
construction  of  a  slow  sand  filter.  While  the  methods  of  analysis 
employed  for  sand  used  in  the  slow  sand  filter  may  readily  be  adapted 
to  tbn  nnalysis  of  sand  required  in  the  rapid  sand  filter,  the  usual 
method  of  expressing  results  in  t^rms  of  effective  size  is  not  entirely 
satisfact^n,^  because  the  range  of  sizes  of  sand  permitted  in  rapid 
sanii  (liters  frequently  is  vciy  much  less  than  is  commonly  used  in 
the  filtering  material  of  slow  stmd  filters. 

Moreom,  reeent  enipneering  literature  oontains  many  referenees 
to  a  BtiU  further  and,  perhaps,  more  important  use  for  mechanical 
analysis  of  sands  and  gravels,  namely,  in  the  eelection  of  materials 
required  for  concrete  mixtures.  It  is  now  recogmaed  that  arbitraiy 
standards  or  proportions  for  miadng  the  ^gregates  required  to  form 
water-proof  or  dense  concrete  are  no  longer  satisfactory,  or  to  be 
recommended,  because  of  local  differences  especially  in  the  size  and 
ranges  of  sizes  of  grains  or  particles  composing  the  large  and  small 
aggregates. 

A  still  further  use  of  mechanical  analyses  of  sands  is  in  the  prep- 
aruiion  of  asphalt  mixtures  such  as  are  required  for  certain  types 
of  street  pavements. 

In  view  of  the  very  rapidly  increasing  use  of,  and  necessity  for, 
accurate  analyses  of  sands,  it  is  remarkable  that  recent  engineering 
literature  contains  so  little  matter  describing  or  dlscusnng  the 
proper  methods  of  making  such  analyses.  On  account  of  the  lack 
of  such  standard  methods,  it  is  not  surprising  to  note  that  specifi- 
cations covering  tiie  use  of  such  materials  frequently  are  extremely 
weak  and  ambiguous.  Such  weaknesses,  of  coiliae,tend  to  increase 
the  cost  of  work  and  frequently  result  in  a  very  unsatisfactory 
quality  of  material. 

Another  feature  of  the;  situation,  to  which  the  present  lack  of 
standard  methods  of  analysis  contributes,  is  the  fact  that  the  manu- 
facturers of  apparatus  required  to  separate  materials  into  specified 
sises,  or  range  of  sizes,  find  it  extremely  difficult  to  satisfy  the 
specifications  and  requirements  of  engineers  in  this  respect.  This 
is  particularly  true  in  regard  to  the  preparation  of  sands  required 
for  filtering  material.  It  is  seldom  that  a  local  community  does 
not  have  available,  within  reasonable  distances,  satisfactory  mate- 
rial as  required  for  the  preparation  of  a  filter  sand,  but,  on  account  of 
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lack  of  kuowled^  on  the  part  of  the  local  contaractQre,  or  of  the  engi- 

nem  in  chaise  of  a  particular  piece  of  work,  sucii  local  sands  are 
aeldom  used  and  filter  sand  is  nearly  always  importedt  perhaps  from 

considerable  distances  and  at  large  expense. 

In  view  of  the  increasing  importance  in  tho  matter  it  h  }>elicved 
that  the  attention  of  the  engineering  profession  may  at  this  time  very 
well  be  directed  to  the  development  and  adoption  of  standards  of 
apparatus  mul  procedure  required  for  the  mechanical  analyses  of 
sanda  and  also  to  secunng  a  uniformity  of  terms  reguired  for  apeci- 
fieatioDs  of  materials. 

It  is  believed  that  some  of  the  coiifuBio&  which  has  resulted  in 
the  matter  has  been  from  the  adoption  of  such  terms  as  "Effective 
Siae"  and  "ITiuformity  Coefficient"  which  are  applied  to  aands  used 
for  filtering  material.  These  terms,  ol  course,  have  litUe  or  no 
significance  to  an  ordinary  contractor  or  to  the  manufacturer  who 
is  in  the  business  of  screening  and  sizing  sands  and  gravels. 

Moreover,  a  further  confusion  hnn  nrison  from  the  endeavor  to 
usf  the  actual  sizes  of  the  sand  grams  rather  than  the  sizoa  of  the 
openings  m  the  screens.  It  was  early  recognized  and  ;i])j)rcciated 
that  there  may  considerable  variations  in  a  sieve  used  tor  testing 
purp<^es  in  respect  to  the  diameters  of  tlie  wires  and  the  spacings  of 
the  mesh.  Ck}nsequently  it  was  considered  that  the  nominal  spao- 
ingB  of  the  mediee  per  inch  were  of  no  consequence  in  determining 
the  separation  of  a  sieve.  This  view  of  the  matter,  of  course,  re- 
quired a  determination  of  the  relation  between  the  ayerage  diameter 
of  the  openings  and  the  siae  of  separation  of  a  sieve,  or  more  prop- 
erly the  determination  of  the  actual  size  of  separation  of  a  sieve. 
Because  but  few  engineerB  have  available  the  equipment  required 
to  standardize  sieves,  in  many  instances  the  results  of  nnalyses 
have  been  reported  in  terms  of  numbers  of  mches,  or  wires,  per 
inch.  This  method  of  expressing  results,  of  course,  is  indefinite  and 
inaccurate,  because  wire  cloth  used  in  the  manufacture  of  sieves 
frequently  varies  both  as  regards  sizes  of  wires  aiul  the  number  of 
meshes  per  inch.  Within  recent  years,  this  difficulty  has  been 
appreciated  by  manufacturers  who  in  scnne  instances  have  endeayored 
to  clear  up  the  matter  by  producing  staadsid  testing  sieves  made 
in  accordance  with  recent  standard  specifications  and  mth  certain 
arbitrary  intwals  of  spadngs  between  the  individual  units.  By 
such  means,  it  is  hoped  to  fix  definitely  the  diameter  of  the  open- 
ings in  testing  sieves*  Recently,  the  Bureau  of  Standards  of  the 
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Department  of  Labor  and  Ckimiiifiroe  at  WaahingUm  has  adopted 
standard  spedfications  covering  the  manufacture  of  certfdn  testing 
sieves;  also,  when  solicited,  this  department  stands  ready  to  rate 
and  standardizo  testing  sieves  at  a  nominal  cost  with  a  view  of 
detcnnining  the  actual  average  diameters  of  the  openings. 

The  writer  believes  that  the  engineering  profession  should  adopt 
a  st;iii(!:ird  method  and  standard  apparatus  for  making  mechanical 
analyses  of  sands  and  gravels.  It  is  believed  also  that  simplicity 
and  accuracy  in  reporting  the  results  would  be  obtained  by  revising 
the  methods  oommonly  used  at  present  to  report  such  analyses. 
Possibly  that  feature  which  would  tend  most  to  dear  up  the  dtua^ 
tion  would  be  to  change  the  standard  of  measurement  from  the  sise 
of  the  sand  grains  to  the  sise  of  opening  in  a  sieve,  hi  view  d  the 
fact  that  testing  sieves  can  now  be  obtained  which  are  composed  ol 
wires  of  uniform  sises  and  of  accurate  spacings,  in  both  directions, 
it  follows  that  such  sieves  will,  within  reasonable  accuracy,  contain 
openhigs  of  a  certain  dcfmite  size.  Trsthig  sieves  which  dn  not 
come  withm  such  requiremfmts  as  aro  couiained  in  the  speciiiGations 
of  the  Bureau  of  Standards  should  be  rejected. 

One  of  the  difficulties  to  be  encountered  in  such  a  change  of 
standard  would  be  to  compare  previous  analyses  with  present  or 
future  requirements  and  eondife&nis.  Some  years  ago,  while  at 
Philadelphia,  the  writer  made  a  great  many  tests  to  detennine  the 
sises  of  separation  of  two  nests  of  sieves;  also  to  determine  the 
rdation  between  such  sizes  of  separations  and  the  diameters  of 
openings  in  the  screw.  The  average  ratio  of  size  of  separation  to 
size  of  opening  was  found  to  be  1.10  and  was  a  constant  within  the 
limits  of  accuracy  which  can  commonly  be  secured  in  i»<4tipg  a 
mechanical  analysis  of  sand. 

Some  of  the  finer  sieves  examined  contained  twilled  cloth  and 
not  directly  woven  cloth.  The  average  ratio  of  the  size  of  separa- 
tion of  the  twilled  cloth  to  the  average  diameter  of  the  openings  was 
found  to  be  1.18.  This  comparatively  Large  ratio  of  separation  to 
diameter  of  opening  in  such  ffleves  has  Iseen  stated  to  be  one  reason 
why  there  is  no  constant  relation  between  the  diameter  of  <qpening 
and  the  separation  of  a  neve.  As  a  matter  of  fact,  however,  no 
difficulty  need  be  encountered  in  ohtwning  directly  woven  wire 
cloth  even  for  the  fine  sieves,  so  that  a  nest  of  sieves  may  readily 
be  obtained  with  a  practically  constant  ratio  of  dzes  of  openings  to 
sises  of  separations  throughout. 
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In  deCennniiiig  the  rdation  betweoi  fbe  aepanttioos  and  openings 
in  the  sieves  at  Philaddphia,  there  were  counted  over  one  quarter 
million  Band  pains  and  the  work  extended  over  a  period  of  two 
montha.  The  sieves  w«re  rated  and  rerafeed  until  the  curves  of 
analyses  obtained  by  examinations  of  the  same  sample  of  material 
by  the  two  sets  of  sieves  coincided  throiif;hout  their  (rritirp  length. 
Great  care  was  taken,  also,  to  secure  accurate  measuremi  nta  of  the 
diameteiB  of  the  wires  and  of  the  number  of  meshes  per  inch  in  both 
directions,  from  several  parts  of  the  area  of  the  cloth. 

In  the  following  table  are  shown  ratings  of  different  nests  of  sieves 
with  wYiidtk  the  speaker  has  from  time  to  time  been  familiar: 


Siau  of  Seporation  tif  Stpruentative  Tetting  SiweM  /or  Sand  AwUitnM, 


mam  or  WABATiom  m  MtuonnwM 

A-l 

A-2 

B 

c 

D 

s 

4 

5.6 

6.7 

10 

2.00 

'  2.00 

3.10 

2.15 

2.00 

U 

1.45 

1.45 

IS 

1.04 

1.05 

1.07 

M 

0.79 

0.81 

0.81 

0.80 

0.78 

ao 

0.58 

0  60 

0.61 

0.57 

0.58 

0.57 

40 

0.45 

0  46 

0  48 

0.46 

0.10 

0.45 

50 

0.31 

0.33 

0.34 

0.37 

0.30 

0.34 

to 

0.24 

o.ao 

O.ao 

0.28 

0.27 

0.20 

ao 

0 .  1S7 

0.197 

0  100 

0.195 

0.105 

0.193 

100 

0.153 

O.lfil 

0.168 

0.160 

0.150 

O.IM 

140 

0.121 

0.U7 

0.126 

0.115 

0.120 

200 

0.065 

0.087 

0.104 

The  sieves  indicated  in  Columns  A-l  and  A-2  were  used  m  the 
oftce  of  leering  and  Fuller  of  New  York.  The  ratings  in  Column 
A*l  were  obtained  by  counting  and  weighing  the  sand  grains.  The 
ratings  in  Column  A-2  are  of  the  same  set  <rf  sieves  and  were  made 
subsequently  by  the  speaker  measuring  the  diameters  of  the 
openingB  in  the  screens  and  applying  the  factor  1.10  to  the  sieves 
Nos.  10  100  and  1.18  to  the  sieves  Nos.  140  and  200.  The  ratings 
in  Column  B  were  made  by  Mr.  A.  E.  Kimberly  at  the  Sewage  Test- 
ing Station  of  the  eity  of  (_ 'oluinbus,  Ohio.  The  S!e^'■es  of  Columns 
A  and  B  were  made  by  tlic  same*  manufacturer,  at  the  same  time, 
under  the  same  speci&uitions.   The  ratings  in  Columns  C  and  D 
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were  obtained  fay  the  Bpe&ker  for  two  nests  of  sieves  used  at  Phila- 

delphia.  The  ratings  in  Column  E  were  determined  by  Mr.  J.  W. 
Ellins  for  the  sieves  used  in  testing  the  sand  required  for  the  Cin- 
cinnati Water  Purification  Plant.  Mr.  Ellms  rated  these  sieves 
by  measuring  the  diameters  of  the  openings  and  appljHing  the  above 
mentioned  factors  to  determine  tlic  ^i/:es  of  separations. 

The  table  serves  to  illustrate  some  of  the  reasons  why  it  is  be- 
lieved that  the  subject  of  standard  apparatus  and  standard  methods 
for  aiialygis  ol  bauds  and  gravels  is  of  great  importance  to  the  engi- 
neering profeanon  at  tbia  time. 

Attention  is  diawn  also  to  the  marked  differences  in  enpneering 
q:ecifieationB  and  reqnirementa  for  the  preparation  of  sands  used 
for  filtration  purpoeea.  Frequently  such  specificationB  are  limited 
to  an  expression  of  the  maximum  and  minimum  effective  siae  and 
maximum  and  minimum  uniformity  coefficient. 

These  terms  mean  nothing  to  the  ordinary  contractor  who  must 
furnish  the  material.  It  is  obvious  that  the  whole  question  of 
obtaininp;  satisfacton,'  material  would  be  very  much  simplified  if 
the  speciUcations  would  read  that  a  satisfactory  sand  would  be  cue 
which  contains  not  more  or  not  less  than  certain  8i>ecified  quantities 
as  separated  by  certain  standard  sieves.  Such  standard  sieves 
would  be  available  for  the  conttactor,  ot  manufacturer  of  the  mate- 
rial, as  weU  as  for  the  engineer  in  charge  of  the  work  who,  under 
present  circumstances  and  conditions,  has  the  matter  ahnost  entirely 
in  bis  own  hands.  This  is  true  in  regard  to  specifications  for  sand 
required  not  only  for  filtering  material  but  also  for  any  other  purpoae. 

It  is  significant  that  the  difT^cuIties  of  the  present  situation  are 
appreciated  by  some  of  the  manufacturers  of  screens  and  te«tinjT 
sieves  who  have,  in  some  cases,  in  their  trade  publications,  gone  into 
a  discusaion  of  testing  sieves  rather  thoroughly  with  a  view  of 
meeting  the  demands  of  the  engineering  profession.  Special  refer- 
ence is  made  to  catalogue  A  entitled  "Testing  Sieves,"  published 
by  a  manufacturer  of  Cleveland,  Ohio.  Ibis  company  has  placed 
on  the  market  a  set  of  testing  sieves,  the  finest  of  which  conforms 
to  the  No.  200  sieve  described  in  the  standard  specifications  of  the 
Bureau  of  Standards  at  Washington,  D.  C.  The  intervals  between 
the  wires,  or  the  diameters  of  the  openings  in  the  sieves,  increase 
in  a  certain  definite  ratio,  namely,  the  square  root  <rf  2,  or  1.414. 
This  ratio  has  certain  obvious  advantages  because  it  pmnits  the 
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fdectitm  of  Bieyes  which  giro  aomirate  ratios  of  separations  of  1.1414, 
2,  or  4  to  1.  These  sioves  an  described  in  the  foUowing  table: 


Slandfird  Testing  Sieves 


mm 

DiAir.  or  win 

orajfnm 

OMNlMA 

fKO.  PER  IKCH) 

(ikcb) 

(MlLJ.IilETBS) 

m 

0.149 

X.Q50 

26.67 

0.185 

0.742 

18.86 

0.105 

0.525 

13.88 

0.092 

0.371 

9.423 

8  

0.070 

0.268 

6.680 

0.085 

0.185 

4.000 

6  

0.036 

0.131 

3.327 

8  

0.032 

0.093 

2.302 

10  

0.035 

0.005 

1.651 

14  

0.025 

0.046 

1.168 

aa  

0.0172 

0.0828 

0.833 

38  

0.0125 

0.0232 

0.589 

35  

0.0122 

0  0164 

0.417 

48  

0.0092 

0.0116 

0.295 

ts  

0.0072 

0.0062 

0.208 

100  

0  0042 

0.0058 

0.147 

150  

0.0041 

0.104 

200  

0.0021 

0.0022 

0.074 

It  is  believed  that  the  adoption  of  a  standard  nest  of  sieves  along 
these  lines  hy  the  engineering  profession  would  help  very  materially 
ill  SI  cur  in  p;  uinformity  in  the  expression  of  results  of  mechanical 
analyses  of  sands. 

It  is,  also,  believed  that  there  would  be  a  great  advantage  in 
simpUcity  of  expression  of  results  of  analysis  or  in  the  form  of  speci- 
ficatloiia  oovering  the  preparation  of  filter  sands  to  the  effect  that 
10  per  cent  of  the  sand  passes,  or  shall  pass,  a  standard  sieve  No. 
85»  or  a  standard  sieve  havusg  an  opening  of  0.417  nun.  diameter, 
as  compared  with  the  usual  statement  that  a  sand  has,  or  shall 
have,  an  '^Effective  Size''  of  0.46  mm.  Moreover,  the  term  " Effec- 
tive Size"  has  no  significance  whatever  outside  of  its  application 
to  a  filter  sand  and  of  itself  alone  the  term  is  of  doubtful  value  as 
applied  to  sands  such  as  ;irn  frequently  used  for  rapid  sand  filters. 
The  range  of  sizes  is  bcheved  to  be  much  more  significant. 
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In  conclusion,  it  is  the  writer's  wish  to  caU  to  the  attention  of  the 
members  of  this  Association  that  the  matter  of  standardizing  methods 
of  making  analyses  of  sands  is  of  importance  to  all  water  works  men 
who  have  to  do  with  water  purification  problems.  If  contractors 
and  water  works  superintendents  understood  more  about  the  matter, 
frequently  it  would  be  possible  to  construct  and  maintain  filtration 
plants  at  much  less  expense  than  is  now  required.  The  matter  of 
obtaining  satisfactory  filtering  material  frequently  is  extremely 
simple,  but  has  been  made  difhcult  by  the  methods  of  analysis 
commonly  employed,  and  by  tbe  requirements  as  to  mm  described 
in  CTgmeenng  specifications.  There  is  no  probabiUty  that  the 
engmeeiing  profession  as  a  whole  will  adopt  the  terms  now  used  in 
the  mechanical  aoalyees  of  filter  sands  for  the  analyses  of  sands 
and  isravels  used  for  other  purposes  such  as  proportioning  concrete, 
paving  mixtures,  etc.,  so  that  uniformity  and  standardization  of 
the  results  of  such  analyses  can  be  obtained  only  by  a  revision  of 
present  methods. 

DISCUSSION 

Mr.  ]^aul  Hansen:  The  Association  is  greatly  indebted  to  Mr. 
Burgess  for  bringing  the  matter  of  revised  methods  of  filter  sand 
analysis  to  its  attention.  Hie  speaker  would  like,  however,  to 
emphasise  that  we  should  not  discredit  entirely  the  method  that 
has  been  hitherto  used.  Mr.  Haaen's  method  has  been  developed 
on  scientific  lines  and  will  probably  continue  to  be  the  basis  for  any 
revised  standard  that  may  be  adopted.  That  Mr.  Hazen's  method 
has  proven  to  be  a  reasonably  satisfactory  method  for  sand  analysis 
is  attested  by  the  very  fact  Mr.  l^urgcss  mentioned,  namely,  that 
there  has  been  very  little  literature  published  recently  on  the  sub- 
ject of  sand  analysis. 

It  is  also  questionable  whether  the  full  interpretation  of  a  sand 
analysis  can  be  reduced  to  such  simple  terms  that  it  can  be  readily 
made  by  general  contractors.  However,  there  can  be  no  doubt 
about  the  fact,  that  the  time  has  come  when  certain  modifications 
are  desirable,  especially  in  view  of  the  fact  that  it  is  possible  now — 
which  was  not  the  case  formerly^HiO  obtain  sieves  that  are  made 
very  accurately  and  uniformly. 

Mb.  F.  C.  Leopold  :  There  is  no  question  but  that  it  would  cost 
a  good  many  localities  unnecessarily  for  sand  used  in  their  filter 
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plants  by  reason  of  the  method  of  analysis.  There  are  a  great  many 
loealitieB  vliere  perfectly  acceptable  iaad  can  be  seetued  kat  filtm- 
iion  purpoflee  ajid  wbeie  fairiy  aatisfaetory  screening  plants  aie 
eetabiiBhed.  The  only  neoeasary  addition  to  them  would  be  inez- 
penahe  scieens  to  seeure  the  grade  of  sand  neoeflsaiy.  But  when 
you  put  certam  lequirements  of  sand  analysia  up  to  the  sand  pro* 
ducer  he  throws  up  his  hands  and  does  not  want  to  have  anything 
to  do  with  it  at  any  price;  consequently,  we  have  to  payanywhere 
from  $2  to  $10  n,  ton  freight  on  sand  thf\t  very  often  could  have  be^ 
had  elsewhere  at  $1.50  freight  rate,  or  less. 

It  does  not  make  any  difference  to  the  filter  builder,  of  course, 
he  does  not  have  to  i>ay  it,  but  whoever  is  building  the  plant 
has  to  pay  it.  Still  there  is  absolutely  no  excuse  for  requiring 
something  which  does  not  add  anything  to  the  efficiency  of  your 
|dant,  and  which  would  prevent  a  man  who  can  do  so  from  fur> 
nishing  you  material  that  would  adequately  fulfill  the  requirements. 

There  is  another  thing  that  the  speaker  wants  to  call  attention 
to,  and  that  is  an  idea  in  the  minds  of  some  engineers  that  there  are 
only  one  or  two  plarrs  that  filter  sand  can  i  ome  from,  and  that  it 
does  not  make  any  difference  whether  it  fulhlls  the  requirwoaents  of 
their  specifications  or  not,  if  it  does  not  come  from  those  points  it 
is  not  satisfjiftory  filter  sand.  Wo  have  found  that  in  our  experi- 
ence, not  once,  l)ut  a  number  of  tunes,  we  have  been  able  to  produce 
sand  that  would  fulfill  in  every  way  the  requirements  of  the  speci- 
fications, but  because  certain  filter  sand  had  been  demanded,  as  that 
or  its  equal  it  did  not  comply  with  their  specifications,  necessitating 
an  additional  expense  anywhere  from  $2  to  $10  per  ton  freii^t  rate, 
which  is  absolutely  unnecessary.  The  speaker  folly  agrees  with 
Mr.  Buigess  in  his  idea  that  something  ought  to  be  done  to  elimi- 
nate the  necessity  for  paying  freight  rates  unnecessarily  on  sand  for 
this  purpose  when  it  can  be  gotten  locally,  and  just  as  efficient  in 
every  way* 

Mr.  William  M.  Jewell:  There  is  no  doubt  that  a  grcnt  «;i%'ing, 
as  Mr.  Leopold  said,  can  be  made  in  the  water  works  tiltration 
plants  by  changing;  to  the  standards  that  Mr.  Burgess  has  recom- 
mended, and  the  average  sand  contractor  is  very  much  befuddled 
over  terms  which  he  can  never  understand,  because  he  has  had  no 
technical  education;  and  furthermore,  such  requirements  do  not 
always  seem  to  have  a  legitimate  basis. 
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Experience  has  ahomi  that  if  the  imiformity  coefficient  was  based 
<m  a  higher  peroentage,  say  40,  it  would  be  very  much  better  for 
Tnechanieal  filters  of  rapid  type  than  If  baeed  on  10  per  cent  of  the 
finer  material. 

In  rapid  mechanical  filters,  the  waahing  of  the  filters  is  getting 
down  to  a  pmnt  where  from  three  to  four  minutes'  applicatioa  of  j 
water  is  supposed  to  be  sufficient;  and  the  more  we  can  approach  ' 

an  ideal  or  uniform  size  of  sand,  the  better  it  is  poinp  to  be  for 
efficiency,  when  you  come  to  shut  olf  the  wash  water  and  restart 
your  filter,  you  are  not  going  to  have  a  mixture  all  through  tiie 
filter  bed  or  the  fine  material  on  top.  As  Mr.  Burgess  has  well  said, 
a  standard  of  10  per  cent  effective  size  is  all  right  for  slow  sand 
filters,  but  it  is  a  little  bit  out  of  date.  The  speaker  agrees  with 
Mr.  Burgess  that  the  standards  ought  to  be  changed. 

Mb.  Gbobqb  W.  FuUiEB  (by  letter):  The  writer  is  in  sympathy 
with  Mr.  Burgess'  viewpoint  m  the  eSbrt  to  seeore  simplification  and 
standardization  of  sieves  used  for  the  mechanical  analysis  of  sands. 

Unquestionably  it  has  be^  a  fact  in  the  past  that  contractor^ 
sand  dealers  and  others  have  experienced  marked  difficulty  in  know- 
ing what  was  depired  hy  engineers  who  specified  the  effective  size 
of  sand,  uniformity  coefficient,  and  limitation?  in  (luantitics  of  sand 
particles  either  above  or  below  a  stipulated  si^e  expressed  in  frac- 
tions of  a  millimeter.  Any  procedure  which  will  materially  improve 
this  situation,  as  handled  by  large  numbers  of  people  who  now 
grope  more  or  less  in  the  dark,  should  certainly  be  welcome. 

On  the  other  hand,  it  should  be  kept  dearly  in  n^d  that  metiiods 
of  measurement  used  for  a  period  of  20  or  25  years  should  not  be 
put  amde  li^tly  until  important  practical  experience  gained  in  past 
years,  with  more  or  leas  unsatisfactory  methods,  can  be  translated 
for  the  benefit  of  the  technician  with  substantial  certamty  into 
terms  of  the  new  and  improved  method  of  measurement  whidi  it  is 
desired  to  adopt. 

Tt  i?  the  belief  of  the  writer  that  the  methods  can  bo  improved 
without  sacrificing  materially  our  practical  grasp  of  the  significance 
of  the  fund  of  knowledge  accumulated  in  the  past. 

Mk.  VVm.  B.  Fuller  (by  letter):  The  author  has  brought  to  the 
attention  of  the  writer  a  matter  which  has  for  several  years  occu- 
pied his  thoughts,  and  he  is  in  hearty  accord  with  the  suggestion 


Digrtized  by  Google 

1 


MBCSANICAL  ANJJtYBBB  OF  BANDS 


503 


toward  the  abolition  of  specifications  concerning  effective  fline  and 

uniformity  coefRcients,  and  the  adoption  of  knguagc  more  easily 
understood  by  contractors  and  others  who  have  to  funiish  the 

materials. 

In  specifjing  sands  for  filter  plants,  and  in  mixing  concrete,  the 
writer  has  long  since  abandoned  these  confusing  tenns,  having  dis- 
covered that  they  acted  as  bugaboos  to  the  contractor,  who,  in 
oonaequeiioei  bid  much  higher  than  was  neoeesary,  for  fear  of  money 
loeees,  due  to  poenUe  impradicable  enforoement  of  petty  detub. 

The  writer  has  no  doubt  that  many  thouaands  of  doUan  would 
have  been  saved  to  oommunities  had  all  spedfieatioDS  been  written 
80  as  to  state  the  allowable  percentages  passing  through  certain 
standard  sieves.  In  the  absence  of  such  stsndards  the  writer  has 
been  accustomed  to  specify  the  percentages  psflnjng  a  certain 
number  of  meshes  per  lineal  inch  made  from  a  certain  size  wire. 
It  is  obvioTip  that  if  a  standard  mesh  was  adopted  the  specificationa 
would  become  clearer  and  less  cumbersome.  Experience  in  this 
line  leads  the  writer  to  believe  that  the  community  would  receive 
the  benefit  of  lower  costs  for  equally  good  work. 

The  writer  is  fully  in  accord  with  the  author's  views  that,  within 
the  limits  of  such  accuracy  as  can  commonly  be  secured  in  making 
a  mechanicsl  analysis  of  eand,  a  constant  ratio  can  be  adopted 
between  the  sise  of  fleparatioa  and  else  of  opening;  his  own  experi- 
ence leads  him  to  believe  that  the  personal  equation  of  the  operator, 
^  methods,  and  rate  of  shaking,  and  other  factors,  will  produce 
greater  variaUons  in  the  calculated  rated  sizes,  than  would  be  pro- 
duced hy  the  use  of  standard  sieves  different  operators.  Great 
care  and  thought,  however,  should  be  expended  by  many  p<»r*»ons 
familiar  with  the  use  of  test  sieves  before  a  definite  standard  should 
be  adopted. 

The  recommendation  of  the  author  towards  the  adofttion  of  the 
standard  proposed  by  the  Clev<  l  uul  nianufacturing  firm  should  be 
carefully  considered,  as  the  syBtern  is  very  inconsistent  in  many 
respects,  not  the  least  of  which  is  the  fact  that  sucih  sises  have  been 
selected  for  the  doth  ss  are  not  of  standard  maloe,  and,  hi  order 
to  the  openings  in  a  constant  .ratio,  the  ratio  of  width  of 

wire  to  width  of  opening  is  very  erratic.  Tins  is  psrtioularily  notice- 
able with  their  6  and  10  mesh  snd  their  28  and  30  mesh. 

The  writer  condders  it  very  necessary  for  standard  deves  that 
not  only  the  openings  of  adjacent  sieves  should  besr  some  definite 
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matheniAtical  relation  to  each  other,  but  also  that  the  ratio  of  width 
of  opening  to  width  of  wire  should  bear  some  ratio,  and,  more 
important  than  all,  the  standards  adopted  should  be  of  weaves 
from  standard  sizes  of  wire.  Most  wire  is  now  dra^v^l  to  either  the 
old  Hnglish  or  the  Frown  <fe  Sharp  Ranches,  and,  in  addition,  only 
certain  of  these  gauge  sizes  arc  available  to  the  trade  without  spe- 
cial orders  for  large  quantities.  Standard  sieves  should  therefore 
be  made  from  stock  wire,  if  possible,  otherwise  but  few  firms  could 
alTord  to  keep  a  stock  of  wire  for  this  particular  purpose,  and  as  a 
oonaequeDoe,  many  eieves  would  be  sold  which  weie  not  8taxid«rd. 

In  connection  with  standard  Bievea,  it  m  ako  nececBaiy  to  adopt 
etandaid  methods  of  shaking,  and  in  this  line  a  mechanical  agitator, 
giving  both  a  senu-iotary  and  undnlatory  motoi,  is  desirable. 

The  writer  is  of  the  opinion  that  the  ratio  of  one  sieve  opening 
to  that  of  thr  next  smaller  sisse  in  the  same  series  should  vaiy 
gradually  through  the  series  fnmi  a  laiger  ratio  for  the  larger  open-> 
ings,  to  a  smaller  ratio  for  the  smaller  openings,  and  that  at  the 
same  time  the  ratio  of  the  size  of  wire  to  the  siae  of  opening  used  in 
any  sieve  should  gradually  decrease  as  the  openings  become  larger. 

It  would  be  very  desirable  that  this  matter  of  standard  sieves 
should  be  taken  up  in  cooperation  with  the  Bureau  of  Standards 
of  the  Tepartment  of  Conmierce  at  Washington,  and  with  the 
American  Society  of  Testing  Materials,  who  it  would  seem  would 
be  the  logical  society  to  promulgate  a  standard,  as  any  standard 
adopted  should  be  adjusted  so  as  to  be  of  use  in  all  industries. 

Mk.  Allen  Hazen  (by  letter):  It  may  be  that  when  one  has 
proposed  a  method  that  has  been  in  ver>'  general,  in  fact,  in  ahnoet 
universal  use  among  those  having  to  do  with  the  subject  for  a  period 
of  twenty  to  twenty-five  years,  he  ought  to  be  willing  to  see  tlie 
method  discarded  and  replaced  by  a  n(>v.rr  one.  Tbt^  writer  is  m 
this  position  with  reference  to  the  method  of  mechanical  analysis, 
which  ia  the  subject  of  Mr.  Burgas'  paper.  However,  he  feels 
dis|;08ed  to  insist'  that  it  be  demonstrated  that  the  proposed  changes 
represent  a  real  advsmce  before  they  are  adopted,  and  in  the  present 
case  he  feels  that  some  of  the  changes  suggested  by  Mr.  Burgess 
would  be  unfortunate,  and  would  not  mark  an  advance  in  the  art. 

Mr.  Burgess  speaks  of  the  necessity  of  havingthestandards  equally 
applicable  to  all  the  various  purposes  for  which  mechanical  analyses 
are  required.  In  this  the  writer  fully  concurs.  The  same  definition 
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of  size  of  partieles  ehouldp  if  possible,  be  used  In  disousBbig  yery 
'  fine  sediments  and  silts;  in  discussing  mateiials  to  be  used  as  foundih 
tions;  in  discussing  filter  sands;  in  discussing  materials  for  oonereite 

mixtures,  and  in  discussing  materials  for  asphalt  mixtures. 

We  can  here,  perhaps,  v.rl!  divide  the  subject  into  two  parts.  In 
the  old  method  of  sand  analyses  developed  by  the  writer,  the  size 
of  grain  was  defined  in  all  cases  as  the  diameter  of  a  sphere  of  equal 
volume.  This  method  is  an  absolutely  general  one,  applicable  to 
all  cases,  and  the  writer  sees  no  reason  why  it  should  be  abandoned 
at  this  time. 

Hie  aeoond  part  of  the  subject  relates  to  the  terms  ''effective 
siie"  and  "unxfonnity  coeffident."  It  should  be  understood  that 
these  terms  were  originated  for  the  purpose  of  dining  filter  sands 
and  for  no  other  purpose,  and  it  is  to  be  recognized  that  they  are 
not  necessarily  or  pieaumably  applicable  to  discussing  sanrls,  gravels 
or  silts  for  other  purposes.  If  they  prove  to  be  useful  for  some 
other  purpose,  there  is  no  reason  why  they  should  not  be  used, 
but  there  is  no  presumption  that  they  have  nny  significance  what- 
ever with  reference  to  materials  for  foundations  or  asphalt  mix- 
tures, or  sands  and  gravels  for  concrete. 

Mr.  Burgess'  principal  proposition  relates  to  the  first  part.  He 
proposes  to  abandon  the  use  of  siz^  of  particles  which  pass  or  fail 
to  pass  the  screens,  and  to  substitute  therd'or  the  sise  of  meah  of 
the  screen  Hsslf. 

It  may  be  proper  at  this  point  to  state  that  the  method  of  rating 
sieves  originfllly  proposed  and  in  general  use  is  to  put  a  lepreaenta- 
tive  sample  of  sand  upon  the  sieve  to  be  rated,  to  shal»  it  in  a 
q)€cifie(l  manner,  and  at  the  completion  of  such  shaking,  to  give  it 
a  sUght  further  shaking,  during  which  the  material  passing  is  sepa- 
rately caught,  and  finally  to  determine  the  pjrain  sif/C  of  these  \mt 
particles.  Experience  shows  that  these  particles  are  ni'nrlv  nJ!  of 
the  same  size,  and  when  that  size  is  determined  it  estublisheri  the 
size  of  separation  of  the  sieve.  The  size  of  the  particles,  in  most 
cases,  is  determined  by  weighing  a  certain  iiuml>cr  of  them  and 
computing  the  avenge  weight,  and  from  that  the  average  volume 
and  the  diameter  of  a  sphere  of  equal  volume,  which  is  the  basis  of 
the  statement.  This  is  a  process  that  can  be  carried  out  with  quite 
definite  results,  and  it  is  the  foundation  of  the  whole  scheme  of 
^  rating  and  grain  sises  that  has  been  used. 

In  practical  operations,  a  method  of  comparative  rating  is  also 
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used  and  has  been  found  helpful.  By  this  system,  one  set  of  sieves, 

dedicated  to  that  purpose  and  rated  with  the  utmost  care  by  the 
method  first  described,  is  used  for  comparison  with  other  sieves  for 
which  ratings  arc  desired.  The  same  identical  sample  of  sand  is 
sifted  through  the  standard  sieves  and  through  those  to  be  rated. 
This  is  repeated  with  several  samples  of  sand  selected  to  show  the 
points  of  separation  of  the  respective  sieves. 

Ihe  results  of  the  analysis  of  each  sand  by  tlie  standard  sieves 
are  plotted  on  logarithmic  paper,  20-iiich  baee,  a  large  scale  being 
used  to  allow  of  the  utmost  precision.  It  is  found  that  the  analysis 
ci  natural  sands  plotted  in  this  way,  including  about  the  finest  half 
of  the  material  by  weight,  plot  in  nearly  a  straight  line  on  this  paper 
and  it  is  possible  from  the  sieves  in  the  standard  set  to  get  a  very 
accurate  determination  of  the  position  of  this  line  at  all  points, 
^th  this  line  plotted,  the  percentages  of  materials  passing  each  of 
the  new  sieves  are  found  upon  it,  and  in  the  opposite  direction  ia 
found  the  corresponding  size  of  separation  for  that  sieve. 

1  he  size  of  separation  determined  in  this  way  is  determined  with 
refer  II  c  (  to  the  original  or  standard  sieves.  Very  great  precision 
is  obtainable  with  careful  manipulation.  For  instance,  the  differ- 
ence between  a  sieve  having  a  separution  0.200  mm.  and  one  having 
a  size  of  separation  of  0.205,  should  be  unmistakably  apparent.  This ' 
degree  of  accuracy  is  all  that  is  required  for  practical  purposes. 

This  method  of  oomparative  rating  is  deseribed  at  some  length, 
because  it  has  an  important  bearing  upon  the  question  of  substitu- 
ting the  sise  of  mesh  for  the  sise  of  separation  of  the  sieve.  The 
sixe  of  mesh  is  computed  in  a  somewhat  theoretical  way  by  ascer- 
taining the  number  of  meshes  per  inch,  best  obtained  by  counting 
blue  prints  made  from  the  wire  cloth,  by  measuring  with  a  microm- 
3ter  the  diameters  of  the  wires  and  by  computing  from  these  data 
the  average  openings  in  the  two  directions.  Tiiey  are  practically 
never  square.  The  wires  differ  in  diameter  by  quite  appreciable 
amounts  among  themselves  and  no  one  h^  yet  found  how  to  weave 
cloth  80  that  the  space  between  successive  wires  is  always  the  same. 
Under  these  conditions,  some  openings  are  larger  and  some  smaller 
than  those  computed,  and  the  majority  of  holes,  instead  of  being 
square,  are  more  or  less  out  of  square. 

The  partides  of  sand  instead  of  being  spheres  are  irregular  in 
shape,  the  long,  middle  and  short  diameters  for  ordinary  sands  being 
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approximately  in  the  ratios  of  4,  3  and  2.  When  such  ordinary 
sand  grains  an  sbftken  iqxm  a  mssh  that  is  not  quite  square,  H 
is  found  that  the  sise  of  grains  passing  is  detennined  by  tlie  iongest 
ffim^n^iif  oi  the  mesh  and  not  by  the  shortest  one.  In  other  words, 
if  the  mesh  is  OJ28  mm.  in  one  direction  and  0.30  mm.  in  the  other 
direction,  it  is  the  0.30  that  controls,  and  the  sise  of  separation  of 
such  a  sieve  will  be  substantially  the  same  as  of  another  sieve 
0.30  in  both  directions,  and  also  substantially  the  same  as  the  sise 
of  separa  tion  of  sieve  0.30  x  0.25.  This  is  not  exactly  true,  but  it  is 
approximately  so. 

However,  even  when  this  matter  is  taken  into  account,  there 
are  always  variations  in  the  sizes  of  the  opcnmgs  that  affect  to  an 
appreciable  extent  the  size  of  separation  of  the  sieve.  For  instance, 
if  from  a  very  carefully  woven  piece  of  wire  cloth,  woven  for  the 
express  purpose  of  making  sieves,  and  with  the  greatest  attentkm 
to  having  it  uniform  throughout,  a  doaen  pieoes  are  cut  dose  to- 
gether and  made  into  aieves  and  examined  the  system  of  oom- 
paiative  rating  mentioned  above,  substantial  differences  among  the 
uses  of  separation  of  the  sieves  are  invariably  found.  These  differ- 
ences are  not  accidental,  such  as  might  be  accounted  for  by  differ- 
ences in  manipulation.  They  arc  real  differences  that  can  be  sub- 
stantiated by  passing?  any  number  of  samples  of  sand  through  the 
same  sieves  and  concordant  results  can  be  obtained. 

Under  these  circumstances,  to  abandon  a  definite  and  quite  accu- 
rate method  of  designating  the  size  of  the  sieve  and  to  substitute 
therefor  a  less  accurate  method,  is  certainly  not  a  step  in  udvance. 
Examinations  of  various  other  lands  of  materials  involve  much  labor 
and  equipment.  If  accuracy  is  to  be  secured  in  such  examinations, 
it  is  imperative  that  the  fundamental  ideas  upon  which  accuracy 
is  based  should  not  be  neglected  nor  abandoned. 

It  is  further  to  be  noted  that  sifting  is  only  one  of  various  methods 
used  in  determining  the  size  of  particles.    For  instance,  it  is  not 

■ 

practically  applicable  to  particles  much  less  than  0.10  mm.  in 

diameter.  For  all  smaller  particles  olutriation  or  microscopical 
methods  must  be  used.  Such  small  particles  have  little  significance 
in  filtmtion  work,  but  in  studies  of  materials  for  other  purposes 
they  are  exceedingly  important,  and  it  seems  desirable  to  the  writer 
that  the  method  used  siiould  be  a  general  one  that  does  not  need 
to  be  varied  for  different  purposes.    The  size  of  sieve  opening  being 
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about  90  per  cent  of  the  size  of  particle,  it  would  be  neeessary,  in 
order  to  keep  the  retults  oonsiBteDt,  to  uae  an  expreaakm  to  deaciibe 
the  flise  of  smaller  partidea  flomething  like  this: 

Size  being  about  90  per  cent  of  actual  sise  and  taken  to  reprarant  what  the 
■ice  of  sieve  would  be  which  would  pats  partiolw  of  thia  bii«i  if  muh  a  aieve 

could  be  made  and  used. 

Similar  definitioiie  would  be  neoessars-  to  describe  larger  particleB 

separated  by  round  openings  in  mctivl  discs,  which  are  more  con- 
venient and  accurate  for  particles  2  mm.  and  over  in  diameter. 

The  writer  is  interested  in  Mr.  Burgess'  statement  that  the  term 
"effective  size  is  not  entirely  satisfactory,  because  the  range  of  sizes 
of  sand  permitted  in  rapid  sand  filters  frequently  is  very  much  less, 
etc."  The  writer  begs  to  point  out  that  this  is  precisely  the  point 
where  the  unifonnily  coefficient  is  useful.  The  need  of  having  some 
meihod  of  expressing  the  degne  of  variation  in  the  siaes  of  the 
particles  of  sand  was  recognised  when  the  piesent  method  of  sand 
analysis  was  devised,  and  it  is  no  less  essential  now  than  it  was 
then.  In  the  Ught  of  all  the  experien<%  in  twenty-five  years  since, 
and  with  a  study  of  recent  development  in  the  art  of  statistics  and 
methods  of  statistical  expression,  the  term  "  uniformity  coefficient" 
seems  to  measure  up  very  well  to  modern  standards.  It  is  possible 
that  the  words  "imiformity  coefficient"  could  be  now  improved 
upon.  On  the  other  hand,  the  modern  equivalent  "coefficient  of 
variation"  has  a  precise  definition  and  it  should  be  used  only  for 
exactly  what  it  is  defined  to  mean  in  books  of  statistics. 

The  data  of  sand  analysis  cannot  be  treated  in  a  way  so  that  the 
"  coefficient  of  variation"  can  be  eaaUy  computed.  The  **  uniformly 
coefficient,"  however,  which  is  easily  determined  by  the  methods 
now  in  common  use,  would  be  proportional  to  the  "coefficient  of 
variation,"  if  that  could  be  computed,  and  is  equally  as  us^ul  in 
the  interpretation  of  sand  analyses,  and  as  long  as  it  is  not  identical, 
it  seems  better  to  retain  a  distinctive  expression  for  it. 

The  effective  size  was  defined  as  such  that  10  per  cent  by  weight 
of  the  particles  were  smiiHer  thnn  it.  This  has  seemed  to  many 
as  a  somewhat  arbitmry  aufl  rule  of  thumb  procedure.  However, 
it  was  based  upon  very  good  underlying  data. 

Ihe  filtering  materials  for  which  data  were  available  at  Lawrence 
when  the  method  was  adopted  comprised  sands  with  quite  a  wide 
range  in  uniformity  coefficients.  Data  for  frictional  resistance, 
capillarity,  etc.,  for  these  sands  were  available.  Comparative  studies 
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abowed  that  if  8  per  oent  was  taken  as  the  limit  instead  of  10  per 
oent,  an  unduly  great  weii^t  was  given  to  the  efifeet  cl  the  finer 
partidea  upon  the  physical  properties  of  the  material;  while  if  12 
per  eent  were  taken,  the  effect  of  the  finer  particles  was  inadequately 

represented.  The  Lawrence  data  were  very  dear  upon  this  point, 
and  the  10  per  cent  limit  was  selected  because  this  broui^t  all  the 
mntorials  for  which  data  were  then  a\'ailable  into  their  correct  rela- 
tive poaitions  with  respect  to  frictional  resistance  and  capillarity. 

There  is  no  reason  to  suppose  that  10  per  cent  is  a  prcci.se  mathe- 
matical limit  always  true  of  all  materials.  Nevertheless,  practical 
experience  extending  over  twenty-five  yearb  and  to  many  thousand 
samples  of  saud  and  the  collection  of  large  amounts  of  additional 
data  im  physical  propertieSi  baa  failed  to  show  any  way  in  which 
the  original  exprenion  could  be  improved  in  a  substantial  manner. 

The  writer  is  interested  in  the  improvement  in  the  methods  <rf 
weaving  dofch  for  sieves  and  of  the  suggested  anrangement  for  a 
set  of  standard  sieves.  The  arrangement  proposed  seems  an  ez- 
cdlent  one,  and  if  it  can  be  carried  out  to  ^ve  sufficient  regularity 
in  meah  op^ung,  he  would  heartily  support  it,  but  would  urge  that 
the  sieves  nevertheless,  be  rated  in  all  cases  and  that  the  actual 
size  of  separation  be  used  in  discussing  the  results,  rather  than  the 
supposed  size  of  separation  computed  from  the  nominal  or  even 
the  measured  average  mesh  and  size  of  wire. 

The  writer  also  notes  the  suggestion  that  engineering  specifica- 
tions should  be  written  so  as  to  provide  the  percentages  that  should 
pass  ^eves  of  certun  sises.  Mr.  Burgess  has  evidently  overlooked 
the  fact  that  all  the  eariier  specifications  for  sand  and  gravel  drawn 
in  the  writer's  office,  and  frequently  copied  in  other  early  spedfiea- 
tions,  were  drawn  in  the  way  which  he  now  proposes.  For  instsnce, 
the  Albany  filter  spedficatiomi  required  that,  "The  grams  .  .  .  . 
shall  be  of  the  following  diameters;  not  more  than  1  per  cent  by 
weight  shall  be  1  .=s  than  0.13  mm.  nor  more  than  10  per  cent  shall 
be  less  than  0.27  mm. ;  at  least  10  per  cent  by  weight  shall  be  less 
than  0.36  mm.,  and  at  least  70  per  cent  shall  be  less  than  1.0  mm. 
No  particles  shall  be  more  than  5.0  nun.  diameter." 

The  method  was  a  perfectly  satisfactory  one  and  has  much  merit. 
As  the  years  have  gone  l^y  and  contractors  have  become  accustoiued 
to  the  terms  "effective  size"  and  "uniformity  coefticicnt,"  these 
have  been  written  into  the  specifications  and  have  taken  the  place 
of  the  longer  schedules  which  had  previously  been  used.  The  writer 
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thniks  that  vcr>'  little  practical  difference  has  been  made  in  this 
cbange.  No  doubt,  it  is  true  tbat  many  oontracton  do  not  fully 
understand  all  the  nomenclature  of  Band  aaalyaiB.  That  is  true  of 
many  olher  parts  of  our  specijScationa. 

After  much  experience  in  seciirmg  ssnd  under  specificatioiis  covea*- 
ing,  perhaps,  the  purchase  of  as  large  a  quantity  of  sand  and  at  as 
low  an  average  price  as  would  be  represented  by  the  experience  of 
any  other  office  in  the  country,  the  writ  or  is  unable  to  say  that  lack 
of  understandintr  of  these  methods  by  contractors  has  been  a  serious 
obstacle  in  the  prosecution  of  the  business.  It  is  certainly  true,  as 
Mr.  Burgess  suggests,  that  there  are  numerous  excellent  deposits 
of  sand  stock  all  over  the  United  States  that  have  not  been  used, 
and  that  much  money  could  have  been  saved  by  more  knowledge 
and  better  appliances.  However,  that  is  hardly  tin  fault  of  the 
method  of  sand  anslysis.  A  gencaral  nusing  of  the  intellisence  and 
inf onnation  of  those  who  have  to  do  with  this  subject  must  be  the 
foundation  of  improvements  in  tins  respect  and  of  a  more  complete 
use  of  natural  resources. 

Mr.  Philip  BxmoESs:  Before  presenting  this  paper  to  this  Asso- 
ciation, the  pppaker  submitted  a  considerable  number  of  copies  to 
engineers  interested  in  the  subject  with  requests  for  their  opinion 
in  regard  to  the  subject  matter  contained  in  the  paper.  He  was 
interested  to  note  that  in  nearly  all  cases  these  engineers  concurred 
in  the  opinion  that  the  methods  now  in  use  for  analyzmg  sands  and 
the  specifications  frequently  used*  by  engineers  to  describe  sands 
may  very  well  be  revised,  simplified,  and  standardised.  It  is,  of 
course,  true  that  any  step  towards  a  revision  of  standards  or  methods 
of  testing,  which  have  been  generally  adopted  for  long  periods  of 
time,  should  be  takan  slowly  and  only  along  the  lines  approved  by 
the  majority  of  those  interested  and  affected. 

Nearly  all  ot  the  engineers  who  have  expressed  opinions  in  the  pre- 
ceding discussion  and  otherwise  have  agreed  that  the  use  of  terms 
such  as  "effective  size"  and  "uniformity  coefficient"  in  engineer's 
specifications  is  not  to  be  recommended  because  these  terms  are  not 
understood  by  the  manufacturers  or  contractors  who  have  to  supply 
nuiterials  in  at x  ordance  with  such  specifications.  There  remains, 
therefore,  but  two  possible  methods  of  describing  sands  or  gravels 
in  regard  to  their  size  or  range  of  size,  namely,  by  specifying  certain 
definite  ranges  of  oaes  of  grains  or  by  specifying  certain  definite 
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penKDtAges  by  wei|^  which  may  be  retained  upon  or  pass  certain 
fltandaid  neves.  At  the  present  time  there  are  do  such  standard 
neves  so  that  it  is  necessary  to  define  the  range  of  siies  of  grains 
or  particles. 

It  is,  therefoie,  true  that  specifications  along  the  fines  of  certain 
percentages  by  wdj^  to  be  retained  upon  or  to  pass  certain  st  and' 
ard  s'loxeB  would  be  a  radical  departure  from  current  practice  wMeh 

8peciti(^s  sizes  of  particles  regardless  of  size  of  openings  of  screens 
through  which  such  particles  may  pass.  It  is  this  cloparture  from 
current  practice  which,  of  course,  should  be  approached  with  hesi- 
tancy and  assurance  of  advantage  before  it  is  taken. 

The  speaker  has  called  attention  to  spccifi cations  of  a  certain  set 
of  standard  sieves  which  define  the  siases  and  spacings  ol  the  wires 
with  a  view  of  illustrating  what  in  bis  opinion  is  required  at  this 
time,  namely,  a  standard  nest  of  sieves  for  making  meehaiiieal 
analyses  of  sands.  He  does  not  wish  to  be  understood  as  arbitrarily 
recommending  the  adoption  of  this  particular  set  of  standards  al- 
though the  use  of  a  definite  screen  ratio  has  obvious  advantages. 
Mr.  Wm.  B.  Fuller  has  called  attention  to  oertsm  features  of  these 
standards  which  are  objectionable,  and  especially  to  the  fact  that 
there  is  not  a  definite  ratio  between  the  sizes  of  openings  in  the 
meshes  and  the  diameters  of  the  wires.  As  Mr.  Fuller  very  well 
stntos,  this  ratio  is  important  and  afTects  the  ratio  of  the  size  of 
sc  iiaration  of  a  sieve  to  the  average  opening  in  the  sieve.  It  is 
doubtless  true  that,  in  any  standards  that  may  be  adopted,  it  will 
be  desirable  to  maintain  as  clos  ly  as  possible  a  definite  relation 
between  the  size  of  oiH'ning  and  duimctcr  of  the  wire  in  each  sieve. 
As  Mr.  Fuller  also  states,  the  standards  adopted  should  be  based 
upon  wire  cloths  which  are  readily  attainable  from  manufactuiers. 

Mr.  Wm.  B.  Fuller  and  Mr.  Hasen  both  have  called  attention  to 
the  causes  of  differences  in  the  detemunation  of  the  sise  of  sepan^ 
tion  of  a  sieve;  such  difforenoes  may  be  attributed  to  differences  in 
tiie  sands  used  for  rating;  in  the  personal  equation ;  in  the  method 
and  rate  of  shaking,  and  in  other  factors.  Mr.  Hasen  very  well 
states  that  it  is  possible  to  obtain  very  accurate  precision  in  deter- 
mining the  separations  of  sieves  by  using  careful  manipulations;  and 
that,  for  instance,  a  difference  between  a  sieve  having  a  separation 
0.200  mm.  and  one  having  a  size  of  separation  of  0.205  should  be 
"unmistakably  apparent."  The  speaker  agrees  with  this  statement 
provided  that  it  is  qualified  to  refer  to  the  use  of  the  same  sand  by 
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the  same  operator  using  always  aimilar  proeedure.  However,  this, 
of  eouTBe,  is  not  universally  the  case,  because  different  operaton 
must  use  different  materiab  composed  of  sand  varying  from  sharp 
to  round  grains,  and  because  operators  do  not  now  use  the  same 
procedure  and  care  in  obtaining  the  sample  of  sand  selected  to 
represent  the  separation  of  the  screen.  In  other  words,  in  present 
practice  there  are  introduced  two  important  variables,  the  one  due 
to  differont  matenal8»  the  other  due  to  different  maaipuhitions  of 
materials. 

The  fundamental  assumption  which  is  made  in  rating  a  sieve 
is  that  the  sand  grains  are  spheres.  This,  of  course,  is  not  true. 
Moreover,  in  some  cases,  the  grains  do  not  even  approach  spheres. 
Consequently  experience  iudicat^ja  that  there  always  are  differences 
in  the  sizes  of  separations  of  a  sieve  depencdng  upon  the  material 
selected  to  stambrdiae  and  rato  the  sieve.  Such  differences  fre- 
quently will  amount  to  very  much  more  than  0.005  mm.  mentioned 
by  Mr.  Hasen  to  be  '*  unmistakably  apparent." 

In  order  to  obtain  the  accuracy  mentioned  by  Mr.  Haien  it  is 
necessary  that  the  sieves  be  rated  with  the  materials  which  are  to 
be  analyzed. 

Mr.  Hazen  refers  to  a  comparative  method  of  rating  sieves  which 
consists  in  determining  the  sizes  of  separations  of  a  set  of  sieves 
from  a  drtonrunation  of  the  percentages  of  separation  of  a  sand 
which  has  been  previously  analyzed  by  a  standard  nest  of  sieves. 
This,  of  course,  is  true  whether  the  size  of  opening  or  the  size  of 
separation  of  the  sieve  is  used  as  a  standard  of  measurement,  and 
does  not  affect  the  point  at  issue. 

It  is  a  well  known  fact  that  it  is  not  {ritysically  posdbte  to  manu- 
facture wire  cloth  containing  wires  of  absolutely  uniform  aiae  and 
with  absolutely  uniform  spaces  between  the  wires.  Consequentiy, 
it  is  argued  that  it  is  not  practical  or  feasible  to  detemune  the  siie 
of  separation  by  an  examination  of  the  doth  to  determine  the  ave* 
rage  sise  of  openings.  This  criticism  is  undoubtedly  true  for  the 
very  fine  wire  cloth,  but  is  not  thought  to  be  well  taken  for  the 
comparatively  coarse  cloth  containing  100  or  less  meshes  per  inch. 
It  is  possible  today  to  obtain  the  coarser  wire  cloths  woven  with 
sufficient  accnraey  for  all  practical  purposes. 

Mr.  Ilazen  argues  that  it  is  not  a  siep  in  advance  to  change  the 
standard  of  measurement  from  the  size  of  separation  to  the  size  of 
opening  because  of  the  fact,  as  stated  above,  that  the  size  of  opeii- 
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ing  is  a  variable,  and  because  the  larger  openings  determine  the  size 
of  sepanttkm  of  a  d«ve.  ThkpoiiitiBirelltftkfiiiBofaras  it  appUoi 
as  a  ataadanl  of  measaiement,  but  as  above  etated,  H  is  the  speak- 
er's thought  that  even  a  greater  variable  is  introduced  by  usmg  the 
average  diameter  of  the  sand  grains  due  to  the  faet  that  these  grains 
fleldom  are  round  althou^  they  are  necesaorily  assumed  to  be  round 
in  determining  the  size  of  separation  of  a  sieve.  This  error  of  meaa- 
urement  is  believed  to  be  much  ^cater  than  the  error  of  meaamta- 
ment  which  might  be  assumed  by  determinii^  and  uang  the  average 
diameter  of  the  opening  in  the  wire  cloth. 

Tn  conclusion,  it  is  believed  that  the  nmtter  may  very  well  be 
handled  in  the  same  manner  as  has  Iwen  used  by  the  Bureau  of 
Standards  at  Wa-shington,  D.  C,  in  standardizing  cement  sieves. 
This  bureau  has  recognized  the  fact  that  the  standard  200  mesh 
sieves  as  required  for  cement  testing  are  not  uniform,  and  the 
bureau  has  cooperated  with  80  laboratories  throughout  the  country 
to  determine  the  sieving  value  of  the  200  mesh  sieves,  as  used  for 
cement  testing.  As  the  result  ol  these  experiences,  the  Bureau  first 
diew  up  specifications  defining  the  200  mesh  sieve  In  terms  of  the 
rises  and  spacings  of  wires  and  permissible  variations.  Subsequent 
experience  indicates,  however,  that  the  average  opening  in  a  sieve 
does  not  neeessariiy  determine  its  sieving  value,  so  that  subsequently, 
the  burefiu  revised  its  specifications  to  include  a  sieving  value  based 
upon  pertain  standard  material.  At  the  present  time,  a  standard 
of  fineness  hn«  been  ;idopted  and  standard  samples  oi  c  i ment  to  be 
used  for  rating  2U0  mesh  sieves  are  available  at  a  co-t  of  25  cents 
to  any  one  who  may  desire  to  cheek  up  his  200-niesh  sieve.*  The 
samples  of  cement  are  guaranteed  to  within  0.2  per  cent  on  the 
fundamental  standards  of  the  bureau.  This  method  of  rating  is 
in  effect  the  same  as  the  comparative  method  of  rating  sand  sievea 
described  by  Mr.  Haaen. 

The  speaker  can  see  no  reason  why  a  similar  method  of  obtain* ' 
uig  standarda  may  not  be  developed  for  use  in  connection  with  tlie 
coarser  sieves  used  for  the  mechanical  analyses  of  sands.  It  remains 
for  tlif  t  npincering  profession  to  determine  what  sieves  may  properly 
be  adopted  as  standards  and  to  solicit  the  cooperation  d  the  Bureau 
of  Standards  in  tiiis  work.   If  such  a  set  of  standard  sieves  is  adopted 

*  Reference :  Tecbaologic  Pttper  No.  42 — Bureau  of  Stanilards,  Washing- 
ton, D.  C. 
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and  if  the  sieves  used  by  laboratories  throughout  the  country  are 
rated  in  this  manner,  it  is  a  comparatively  immaterial  point  whether 
the  standard  of  measuiemoKt  used  is  the  size  of  opening  or  the  siie 
of  aepaxatioiii.  It  is,  however,  very  important  that  the  method  of 
obtabing  satisfaetory  standaids  be  available  to  every  one  interested. 

Moieover,  if  such  standard  sieves  are  ado|ited,  engineering  sped- 
fications  may  be  simplified  to  read  in  terms  of  these  standards  thus 
eliminating  all  ambiguity  and  indefiniteness  of  meaning. 

The  speaker  is  very  well  aware  that  Mr.  Hazsen,  Mr.  Fuller,  and 
other  engineers  frequently  prepare  their  specifications  for  filt.ering 
material  to  read  in  t<;rms  of  sizes  of  grains  nvoiding  the  use  of  the 
t<»rm«,  "effective  size"  and  "uniformity  coeiiicient."  However,  it 
is  undoubtedly  true  that  the  majority  of  rapid  sand  hlter  plants 
have  been  and  are  being  construi  ted  under  specifications  which 
contain  these  terms  defining  fcltering  iuateiiul  required.  The  same 
thing  is  true  relative  to  filtering  material  which  is  purchased  as 
required  to  maintain  filter  plants  in  operation  after  completion. 
Standard  apparatus  or  method  of  analyses  of  filter  sands  certainly 
would  be  helpful  in  many  cases  in  producing  satisfactory  material 
at  the  least  cost. 

It  is  somewhat  remarkable  that  so  little  work  has  been  done  to 
determine  the  hydraulic  values  of  filter  sands  and  that  the  results 
of  experiments  obtained  some  25  years  ago  have  been  almost  uni- 
verFnlly  accepted  and  adopted.  The  speaker  is  convinced  that  the 
term  "eflectivc  size"  as  now  used  is  of  questionable  value;  in  fact, 
it  is  his  belief  that  the  hydraulic  value  of  a  sand  depends  ui)oii  the 
average  size  of  the  particles  and  the  uniformity  of  the  material  and 
not  alone  upon  the  size  of  the  finest  10  per  cent  of  the  material. 

However,  it  is  not  so  much  the  thought  to  discuss  the  value  of 
these  terms  at  this  time  as  to  call  to  the  attention  of  the  engineering 
profession  the  necessity  for  adopt'mg  standaid  methods  of  analysing 
sands  used  for  all  purposes.  The  necessity  for  such  standards  is 
universally  recognised,  and  it  is  the  speaker's  opinion  that  it  is  a 
matter  of  a  oomparatively  short  time  until  such  standards  will  be 
adopted. 
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Bt  C.  M.  Labson* 

The  real  functions  of  a  regulating  body  whether  centralized  as  a 
state  commission  or  localized  in  the  (  ommon  council  or  a  local  com- 
miaaion  are  very  generally  misundertitood.  This  is  especially  true 
if  the  plant  und^  consideration  is  owned  by  a  municipality.  The 
proper  regulation  of  any  utility  embracee  two  broad  subjects:  that 
of  service  and  that  of  rates.  The  question  of  propriety  of  regulation 
of  munidpal  phints  will  be  mueh  more  readily  understood  if  it  be 
borne  in  mind  at  all  times  that  the  question  of  service  to  be  rendered 
by  a  utility  is  of  more  importance  than  that  of  the  rates  charged. 
The  primary  purpose  for  which  all  utilities,  private  and  municipal, 
are  in  existence  is  that  of  giving  service  to  the  public,  the  question 
of  rates  to  be  charged  is  of  secondary  importance.  It  must  be 
insisted  that  the  first  duty  of  a  utility  is  to  furnish  adequate  service, 
even  though  a  poorer  service  might  be  furnished  at  a  lower  rate. 

It  appears  to  be  the  general  conception  that  the  regulation  of 
profits  of  a  public  utility  is  the  prime  function  of  a  commission,  and 
that,  after  the  profits  have  been  reduced  to  a  reasonable  amount,  the 
aavUs&B  of  the  oommission  are  no  long^  necessary.  This  conception 
is  erroneous,  but  even  if  the  question  of  profits  alone  were  the  only 
matter  to  be  considered,  the  commission's  duties  are  far  from  fin« 
iahed  when  the  earnings  of  a  utility  plant  are  so  adjusted  that  the 
total  pn^ts  are  no  more  than  a  just  return  upon  the  fair  value  of  the 
property.  The  utility  may  be  earning  only  a  fair  profit,  or  even  less, 
and  still  the  rates  to  certain  individuals  or  cImsh  of  individuals  may  he 
far  from  ecpiitablc.  The  problem  of  construction  of  schedules  (liat 
will  be  equitable  as  between  tlic  various  individuals  and  clashes  of 
consumers  is  a  much  more  diflicult  matter  than  the  regulation  of 
total  profits.  To  be  equitable  the  schedules  should  be  so  arranged 
that  each  consumer  is  required  to  meet  as  nearly  as  possible  his  just 

^  Presented  &t  the  Annual  Meeting  of  the  Illinois  Section  of  the  Ameriouk 
Water  Works  Association,  Urbana,  Illinois,  March  10,  1915. 
*  Chief  Engineer,  Railroad  Commission  of  Wisconsin,  Madison,  WisoooBin. 
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and  proper  share  of  the  eacpetam  of  the  utility.  If  the  fldkedales 

are  not  so  adjusted  some  consumorB  are  actually  pa3riDg  for  the 
service  supplied  to  others.  The  removal  of  disr  rimination  from  the 
schedules  of  a  utility  plant  is  one  of  the  hardest  problems  with  which 
a  regulatinn;  hndy  has  to  deal.  This  applies  as  well  to  private  plants 
as  to  municipal  plants,  but  in  the  latter  we  often  have  more  serious 
discrimination  than  in  the  former.  Elimination  of  discrimination 
from  schedules  requires  the  most  searching  investigation  by  men  of 
iicientiiic  training  and  practical  knowledge  of  operating  matters,  and 
involves  a  recognition  of  the  fact  tiiat  oertain  costs  are  incuired  as 
soon  as  a  contaumer  Is  eonnected  to  the  i^Btena,  regardless  of  whether 
or  not  he  makes  use  of  the  service,  and  that  a  minimuin  charge 
should  be  nuuie  to  cover  this,  to  ^^eb  should  be  added  a  chaise 
for  the  service  actually  rendered,  this  latter  to  be  based  upon  the 
cost  of  r^dering  this  service.  Local  managements  do  not  always 
recognize  the  importance  of  these  principles,  and  even  if  they  do 
recognize  them,  they  are  often  unwilling  or  unable  to  put  them  into 
eiTect.  The  question  of  equitable  rates  is  in  reality  a  very  compli- 
cated one,  and  the  employmejit  of  a  person  who  is  expert  enou^ 
in  rate  matters  to  construct  a  schedule  based  upon  a  proper  con- 
sideration of  all  items  that  should  influence  a  decision  in  so  impor- 
tant a  matter  is  usually  quite  beyond  the  financial  reach  of  small 
phmts.  Where  is  the  small  utility  to  turn  for  assistance  at  such 
times?  ^all  it  maintain  its  socaUed  independence  and  continue 
to  go  on  as  before,  obtaining  indifferent  success  because  nobody  is 
able  to  offer  something  better,  or  because  oonsumers  or  taaqiay- 
ers  are  loath  to  make  complaint  of  a  plant  In  which  they  have  an 
interest? 

Let  us  see  the  results  of  such  procedure.    The  commission  in 

Wisconsin  requires  that  each  utility  sribmit  schedules  of  rates  for 
approval.  A  great  many  so  submitted  arc  based  on  erroneous  prin- 
ciples, as  noted  in  the  following  case:  In  January,  1 9 a  municipality 
submitted  the  following  schedule  for  water  rates: 

1000  gallons  or  less  per  month  10.60  per  1000  gallons 

1000  to  2000  gallons  per  month   0.50  per  1000  gallons 

2000  to  3000  gallons  per  month   0 .40  per  1000  gallons 

3000  to  400O  gallons  per  month   0.80  psr  1000  gallons 

Minimum  ehaise  t7.£0  per  year 

This  schedule  appears  to  be  based  on  equitable  principles;  appar- 
ently there  is  a  fair  minimum  chaige  and  the  rates  to  the  consumer 
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decrease  as  his  consumption  increases,  but  if  these  rates  be  plotted 
into  a  eurve  than  at  once  appears  a  wo^ul  amount  of  diseriniiiia- 
tkm.  If  eoDsumerB  "A/'  "B/'  and  '''C"  use  2000, 2SfXf,  and  3325 
gallons  respectively,  they  each  pay  one  dollar  per  month.  If  "A" 
who  pays  one  dollar  for  2000  gaJlons  uses  2100  gallons,  he  falls  into 
the  second  group  and  pays  only  S4  cents.  Therefore  by  consuming 
2100  gallons  instead  ol  2000  gallons  his  Inll  beoomes  84  cents  instead 
of  one  dollar. 

The  above  is  simply  an  illustration  recitfd  as  a  type  of  wh:if  flip 
smaller  plants,  wh other  private  or  rniinicipal,  must  contend  with 
largely  because  of  inability  to  employ  expert  advice. 

According  to  the  annual  returns  received  by  the  railroad  commis- 
sion from  utilities  in  Wisconsin  for  the  year  ending  June  30,  1914,  we 
find  that  there  are  196  electric  plants  privately  owned  and  72  electric 
plants  owned  municipalities.  All  of  those  owned  by  municipali- 
ties with  one  exception  are  in  towns,  villages  and  dties  with  a  popu- 
lation of  less  than  10,000.  Reports  from  the  water  companies  of  tliis 
same  date  show  that  there  are  26  plants  owned  by  private  parties 
and  163  by  municipalities.  No  telephone  companies  are  owned  by 
municipalities  in  Wisconsin  and  municipal  gas  plants  are  of  minor 
importance  as  only  the  small  acetylene  or  gasoline  plants  are  munici- 
pally owned.  Thus  it  is  seen  that  in  the  electric  and  water  business 
there  is  a  total  of  222  privately  owned  and  235  mumcipally  owned 
plants  in  the  state.  Several  additional  plants  were  built  in  the  state 
during  the  year  which  received  the  attention  of  our  inspectors  but 
which  did  not  make  the  regular  annual  report. 

SERVICE 

The  public  utilities  commissions  in  sevend  of  the  states,  including 
Illinois  and  Wisconsin,  have  issued  ndes  of  service  for  gas  and 
electric  properties.  Efforts  have  also  been  made  to  prescribe  equi- 
table service  requirements  witli  respect  to  the  operation  of  water 

plants  and  tentative  rules  have  been  drawn  in  Wisconsin,  but  thus 
far  no  definite  instructions  liave  been  issued.  In  all  branches  of 
utility  service,  however,  iiigh  standards  liave  been  insisted  upon, 
whether  definite  rules  are  published  or  not.  Briefly  these  require- 
ments are,  in  the  electric  business,  a  relatively  constant  voltage  to 
be  maintained  at  all  times  when  required  by  the  consumers,  accu- 
racy of  meters,  reasonable  business  methods  and  above  all  no  dis- 
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criminatioii  either  in  favor  of  or  against  any  ooDflumer.  For  water 
service,  an  adequate  supply  ci  good  pure  water,  accuraey  of  meters, 
adequate  provision  for  fire  protection,  and  as  in  the  electric  business, 
reasonable  business  methods  and  no  discriminat  ion.  Requirements 
for  service  in  the  gas  business  are  based  upon  the  same  general  con- 
sideration, with  the  addition  of  standards  for  heating  value,  limi- 
tations in  pressure  variations,  and  quality  of  the  gas. 

In  order  that  the  connnission  may  be  kept  informed  at  all  times 
respecting  compliance  with  standard  requirements  in  the  various 
plants,  the  state  has  been  divided  into  several  districts,  and  an  engi- 
neer placed  in  ehaiise  of  each  district  wboae  duties  include  periodical 
visits  to  all  plants,  for  the  purpose  of  checking  up  service  in  each, 
and  also  for  the  purpose  of  offering  such  advice  as  possible  where 
this  seems  necessary. 

During  the  year  ending  June  30,  1914,  these  engineers  made  209 
inspections  of  170  of  the  privately  owned  electric  plants  and  94 
inspections  of  the  76  municipally  owned  electric  plants,  making  an 
average  of  about  1.2  inspections  per  plant.  No  regular  service 
inspections  of  water  plants  are  carried  on  in  Wisconsin.  In  the 
investigations  made  by  our  inspectors,  not  only  of  complaints  but 
of  routine  service  matters,  it  is  found  that  the  rules  and  regulations 
laid  down  by  the  commission  arc  being  violated  continually  by 
municipal  as  well  as  by  private  utihties  and  it  is  necessary  to  follow 
up  these  inspections  from  time  to  time  in  order  to  impress  upon  the 
operators  the  importance  cf  rendering  such  service  that  full  com- 
pUance  with  the  rules  will  result.  These  violations  are  most  often 
in  the  nature  of  excessive  voltage  or  pressure  variation,  low  heatmg 
value  of  pa?-,  failure  to  test  meters  within  the  proper  time,  etc. 

The  following  l)rief  review  of  inspection  records  of  a  typical 
small  municipal  electric  plant  gives  an  idea  of  the  developments 
from  the  first  inspection  to  the  present  time: 

This  munidpal  plant  wtm  first  inspeeied  in  Mareh,  1909.  Two  mngle  pluuw 

gSaeratorfl  supplied  the  service  to  180  consttmers. 

An  inspection  in  December,  1909,  showed  that  the  utility  was  not  fully 
complying  with  the  meter  requirements,  although  satisfactory  voltage  regu- 
lation was  being  nuuntalaed. 

An  inspection  in  June,  1910,  showed  that  the  meters  had  been  tested,  as 
required,  but  that  there  was  exrcs-sive  variation  in  three  of  the  six  localities 
where  records  were  taken.  Several  interruptions  in  service  had  occurred  on 
aeeount  of  the  same  trouble.  InatalUtion  meter  tests  were  not  being  made,  as 
required. 
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An  inspection  in  September,  1910,  showed  thrae  of  the  four  voltac^  leooids 
outaide  of  the  allowable  limits. 

An  isspeetion  in  Oetober,  1911,  ihomd  tbe  voltage  regulfttion  to  bo  on- 
satisfactory,  the  meters  had  been  ne|^«oted  and  the  master  meter  was  foiliMi 
to  be  in  unsatisfactory  ronriition  for  use. 

An  inspection  in  June,  1912,  showed  that  the  voltage  variation  was  even 
w<me  tlum  that  fonnerly  reported  and  that  meter  testing  rules  were  still 
reoeiving  praetieally  no  attention,  llieie  have  been  several  ehangee  in  manp 
agement  of  this  plant,  but  in  June,  1912,  the  new  manager  repotted  abottt  ooo- 

half  of  the  meters  tested. 

In  October,  1912,  substantially  the  same  conditions  prevailed. 

In  January,  1913,  »  follow-up  inspeeUon  was  made  whiob  abowed  that  no 
meter  testing  progress  had  been  made.  The  superintendent  gave  as  his  reason 
that  he  had  too  many  duties  in  connection  with  iho  plant  operation  to  take 
care  of  these  matters.  After  taking  this  up  with  the  mayor&nother  inspection 
was  made  in  April,  1913,  wbidi  showed  that  the  majority  of  the  meters  had 
been  tested  and  tiiat  there  were  still  many  interruptioiia  in  service.  No 
voltage  records  were  taken  at  tiiis  time.  All  meters  were  reported  tested  in 
June,  1913. 

An  inspeetion  in  September,  1913,  showed  that  they  are  in  need  of  additional 
station  capacity  in  OTder  to  properly  take  eare  of  the  winter  load. 

In  November,  1913,  it  was  found  that  a  new  engine  waa  bcinp;  inetallcd. 
In  March,  1914,  an  automatic  voltage  regulator  and  other  equipment  were 
ordered. 

An  inqwetion  in  March,  1914,  showed  satisfaetory  regulation  in  aome 

sections  of  the  ^stem,  although  there  was  excessive  variatiott  in  othen. 
About  40  per  cent  of  the  meters  were  due  for  test. 

An  inspection  in  January,  1915,  showed  that  some  90  meters  were  due  for 
teet  out  of  a  total  of  280.  Interruptions  in  servioe  had  1>een  inraetieally  elimi- 
nated and  the  voltagevegulationsubstantially improved,  althou^  still  outmde 
the  requirements  in  some  localities. 

On  one  occasion  an  inspector  reached  a  municipal  plant  wilhm  a 
few  days  after  its  one  engine  had  broken  down  and  the  lighting 
business  had  been  entirely  discontinued.  Upon  inquiry  he  dis- 
covered that  it  was  the  Intention  of  the  village  to  keep  its  pkmt 
closed  down  until  a  new  engine  coufd  be  purchased  and.  installed. 
He  immediately  made  inquiries  in  t  he  neighborhood,  found  a  traction 
engine  that  was  availaV)le,  had  this  installed  and  electric  sorvioe 
supplied  the  village  within  24  hours.  This  traction  engine  carried 
the  load  successfully,  though  of  eourse  not  very  satisfactorily  with 
respect  to  voltage  regulation,  until  the  new  engine  was  purchased 
and  the  service  again  placed  on  a  substantial  basis. 

In  another  instance  complaint  was  brought  before  the  commission 
of  the  condition  of  the  water  supplied  by  a  municipal  water  plant  in 
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a  largo  city.  Aftor  investigation  the  pommission  decided  that  it  was 
necessary  to  seek  an  entirely  new  supply.  The  water  had  been 
taken  from  a  river  and  pumped  into  the  mains  without  f.Itration. 
The  commission  made  extensive  investigations  and  discovered  that  a 
very  satisfactory  supply  of  water  could  be  obtained  from  wells  driven 
on  some  vacant  land  within  a  short  distance  of  the  city.  The  city 
was  required  to  purchase  this  land,  drive  the  weDs  and  install  a  new 
pumping  system  with  the  result  that  it  now  has  a  very  good  sanitary 
supply  of  water. 

As  an  illustration  of  the  vari^  of  subjects  which  must  be  dealt 
with  1^  each  plant  the  foUowmg  brief  summary  is  submitted  of  the 
work  carried  on  by  one  of  the  district  engineers  during  one  month 
late  last  year: 

The  inspeetor  Tiftited  Mineral  Point  where  a  routine  eleotrio  nrvioe  in- 

Bpoction  was  made,  including  the  takinp  of  four  voltage  records  by  mcana  of  a 
recording  inatrument  installed  in  each  of  two  localities.  A  complete  inspec- 
tion of  the  tneter  and  station  records  for  the  past  year  and  a  half  was  made  and 
timwpenonB  were  interviewed  regutfingeleetriceervioeniatteTS.  A  detailed 
report  was  made  of  considerable  new  electrical  oonstruction  work.  While 
in  Mineral  Point  two  telephone  utilities  were  inspected,  data  collected  regard- 
ing the  equipment  and  operating  conditions  of  each  for  the  state  telephone 
directory,  as  well  as  a  report  regarding  the  compHanee  of  each  oompany  with 
the  various  rules  of  telephone  service.  Data  were  also  collected  for  the  water 
works  directory. 

While  the  recording  instriunents  were  still  connected  at  Mineral  Point,  the 
inspector  checked  up  the  service  conditions  at  Linden  which  inehided  tlia 
meter  opwating  records  of  the  electric  utility,  the  checking  up  of  telephone 
8er%nce  conditions  luid  the  collertion  of  data  for  the  water  works  directorj'. 
While  in  Linden  the  inspeetor  received  an  informal  complaint  regarding  the 
routing  of  tulephune  toll  messages  and  controversy  between  the  disputing 
eompaniee  was  partly  adjusted  hy  the  inspector  and  the  questions  which  he 
was  unable  to  settle  in  the  field  were  reported  to  the  commis  ion  for  further 
attention. 

i^odgeville  was  next  visited  where  routine  electric  and  telephone  service 
inspections  were  made  and  the  data  for  the  water  works  directory  collected. 

A  formal  investigation  regarding  the  service  of  the  Leeds  Farmers'  Tele- 
phone Company  nece?«=;i t ated  that  the  inspector  meet  with  the  stockholders 
and  directors  of  this  company  at  an  inland  town  8  or  10  miles  from  the  rail- 
road at  whidi  tune  several  hours  were  spent  in  discussing  in  open  meeting  the 
various  solutions  of  the  difficulty  pending  to  determine  as  far  as  possible  which 
fif  *ho  several  jio.ssihle  sotutionp  would  best  suit  the  subscribers.  After  this 
meeting  the  inapcctor  made  definite  recommendations  regarding  the  tele- 
phone engineering  features  involved.  This  matter  was  handled  on  a  Saturday 
and  was  not  far  from  headquarters. 

During  the  following  week  routine  electric,  telephone  and  water  works 
matters  were  covered  for  Hojsel  Green,  Benton,  Cuba  City  and  ShuUsburg. 
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It  was  filso  npcpRsary  for  the  insp^^f^tor  to  visit  Gulena,  Illinois,  where  the 
main  offices  and  plant  of  the  Interstate  Light  &  Power  Company  are  located. 
This  utility  supplies  the  service  inPlatteville.Shullsburg,  and  to  many  mines 
iD  WiBoooiriikt  and  sells  eumnt  to  tke  mttnictpalitice  of  Hasel  OraeBi  Benton 
And  Cuba  City  that  supply  service  within  their  own  limits. 

On  the  following  Monday  the  inRpeetor  returned  to  his  routine  work  in  the 
southwestern  part  of  the  district,  visiting  Piatteviile  where  one  routine  electric 
Mid  two  tdepbone  senrioe  inspeetions  wore  made,  including  the  various  phases 
of  the  work  handled  above.  Eight  voltage  records  were  taken  in  Platteville 
and  the  records  summarized  for  the  past  10  months.  Data  for  thr  ■t'-atrr  works 
directory  were  also  collected  in  this  city.  The  inspector  also  investigated  the 
origin  of  two  fires  which  were  eaused  by  high  potential  wires  ooming  in  oon> 
iaet  with  secondaries  entering  buildings.  This  was  made  upon  informal 
complaint  by  the  president  of  the  Business  Men's  League,  who  requested  tho 
inspector  to  make  the  investigation  stating  that  he  had  just  sent  a  letter  to 
the  commission  requesting  that  this  be  done. 

The  inspector  next  visited  Lancaster  and  dwoked  up  the  routine  matters 
in  connection  with  one  electric  and  two  telephone  utilities.  This  involved  the 
description  of  the  equipment  and  practice  of  seven  telephone  centrals;  also 
report  regarding  construction  of  transmission  lines  by  the  Lancaster  utility. 
Water  works  diivetory  data  wore  also  collected. 

Fsnnimoro  was  then  visited  where  the  routine  work  was  carried  on  in  con- 
nection with  one  electric  and  three  telephone  iitilities.  Material  for  the 
water  works  directory  was  collected  and  local  conditions  regarding  a  formal 
eomplunt  on  eteetrie  service,  rates,  etc.,  were  inveatigated.  A  routine 
inspection  was  made  at  Belmont  covering  electric  and  telephone  utilities,  and 
DnHRr-ville  was  again  vf  -i trd  on  the  w;>.v  tf>  headquarters  to  check  up  the 
complaint  of  a  consumer  alleging  inadequate  and  interrupted  power  service. 
Tliis  oomplaint  had  not  reached  tlie  commission  in  time  to  be  investigated 
at  the  earlier  visit  to  Dodgeville. 

During  the  followinK  week  two  days  were  spent  at  Muscoda  in  connection 
with  the  routine  electric  and  tf'1(  plinno  inspections.  Invfsstigatious  were  also 
made  in  connection  with  a  formal  telephone  service  complaint  after  which 
reeommendatioos  were  made  regarding  tlie  decision  in  the  case.  Several 
meters  were  tested  to  acquaint  the  local  superintendent  with  the  commission's 
method  of  testing  and  to  investigate  an  informal  complaint  regarding  the 
accuracy  of  a  certain  meter  adjustment  for  assumed  over-charge  of  a  meter 
wlaieh  the  inspector  found  to  be  accurate.  Another  informal  matter  handled 
in  Muscoda  was  in  connection  with  an  alleged  discriminatory  rate  charged 
tlie  railroad  company  for  lighting  the  depot.  In  addition  to  the  above  matters 
handled  in  the  field,  the  inspector  spent  two  days  on  office  work  writing  up 
reports  and  looking  over  records  of  previous  inspections. 

In  all  cases  a  part  of  the  engineers'  work  consists  of  investipatinR 

as  to  the  manner  in  which  each  utility  is  comphnnp;  with  tho  various 
rules,  together  with  .sugRestiona  and  instructions  respecting  them  as 
well  as  respecting  efficiency,  safety,  etc. 
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Hie  principle  now  appears  to  be  pretty  well  established  that 
rates  should  be  baaed  primarily  upon  ^e  cost  of  service.  A  thorough 

understanding:^  of  the  operating  conditions  of  a  plant  must  therefore 
be  obtained  before  any  determination  of  the  proper  charges  for  senr- 

ice  to  a  consumer  can  be  made.  Before  reasonable  cost  can  be  as- 
certained it  is  necessary  that  the  investigating  body  h.-ivp  accurate 
detailed  operating  cost  records  of  the  phnt  undor  consideration, 
comparative  cost  records  of  plants  operating  under  similar  condi- 
tions, and  a  thorough  understanding  of  the  local  conditions  surround- 
ing each  plant. 

The  importance  of  these  considerations  was  early  recognized  and 
shortly  after  the  i^ublic  utilities  law  became  effective  in  1W7,  the 
Haihoad  CknnmisBion  of  Wisconsin  ordered  all  utilities  to  keep  ac- 
counts according  to  certain  prescribed  fonns.  TbB  forms  required 
vary  with  the  class  of  utility  and  with  the  size  of  the  communily 
served.  In  genoral,  class  A  reports  are  required  from  cities  of  10,000 
population  or  over;  class  B  reports  from  cities  with  a  population  of 
from  3000  to  5000;  class  C  reports  from  cities  with  a  population  of 
1800  to  3000;  class  D  reports  from  cities  and  villages  with  a  popu- 
lation of  700  to  1800;  and  a  report  called  the  "condensed"  report  for 
utilities  in  towns  and  villages  havincr  a  population  less  than  700. 

The  following  is  quoted  froui  an  unpublished  report  rccentlj^  made 
by  the  statistical  department  of  the  railroad  conxmission.  It  sums 
up  briefiy  the  purposes  for  which  the  uniform  daasifieaticpii  was 
inaugurated: 

The  uniform  classification  of  acoounta  prescribed  for  the  utihties  of  the 
■tate  is  damgned  partieulafly  to  meot  ths  aseds  for  rate  making  purpooaa. 
The  main  object  of  this  s  st em  of  aoeounta  ia  to  io  group  the  opemtiag  ex- 
penses that  the  cost  for  different  consumers  and  claaaes  of  consumers  c fin  be 
determined.  Each  class  of  service  incurs  certain  expenses.  The  requirement 
in  the  accounting  procedure,  therefore,  is  to  segregate  and  apportion  the  op- 
erating expensea  aa  far  as  proeticable  among  the  elasses  served.  Cwtain 
penscs  may  be  charged  directly  to  the  service  for  which  they  are  incurred,  and 
other  items  which  cannot  be  so  distributed  because  they  are  common  to  two 
or  more  services  are  placed  in  classihcations  by  themselves  so  that  when  the 
quaation  affecting  rates  ariaes  they  can  be  distributed  over  the  reepeetiv« 
claaaaa  by  the  rate  fixing  body,  according  to  known  facts  and  entablisbed 
principles.  Unless  the  accountB  of  the  utility  under  consideration  have  been 
kept  in  accordance  with  the  principles  of  cost  accounting,  the  cost  of  service 
for  the  respective  conaumera  eannot  be  determined.  Any  other  baaia  for  the 
detennination  thereof  would  result  merely  in  individual  opinion  and  eatimatas. 
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A  greftt  deal  of  objection  is  raised  by  mimioipalities  in  ^t^sconsin 

against  those  requirements  for  the  keeping  of  uniform  leoordSi  due 
largely  to  a  lack  of  appreciation  of  their  value  for  the  purpoflee  for 
which  they  are  intended.  Little  difficulty  has  been  experienced  by 
the  commission  in  persuading  thp  private  utilities  to  keep  such  records 
properly,  but  some  of  the  municipiLlities  have  been  hard  to  convince. 
Several  years  ago  one  city  in  Wisconsin,  having  a  population  of  about 
17,000  people,  took  over  its  water  plant  from  a  private  concern  as 
permitted  under  the  provisions  of  the  public  utilities  law.  The  com- 
miasion  htm  ewr  sinoe  be^  trying  to  induoe  the  city  to  keep  accurate 
operating  records  bb  well  as  construction  costs.  Recently  a  com- 
phunt  on  rates  was  made  agsinst  the  city;  the  engmeers  visited  the 
place  to  otvtain  records  of  construction  and  cost  and  found  the  ImmIl- 
keeping  in  very  poor  condition.  All  items  of  expense  of  the  city,  in- 
cluding water  works  construction,  operation,  etc.,  were  on  consecu- 
tively numbered  vouchers.  In  order  to  determine  what  liad  been 
spent  for  construction  and  operation  of  the  water  plant  it  was  neces- 
sary for  the  engineer  to  look  through  every  voucher  passed  by  the 
city  in  the  yenrs  since  the  plant  was  taken  over.  The  cities  do  not 
appear  to  comprehend  the  fact  that  accurate  records  of  the  financial 
transactions  of  the  utility  are  necessary  as  a  basis  for  the  determina- 
tion of  equitable  rate  schedules. 

If,  liowevcr,  it  be  conceded  that  consumers  are  receiving  equitable 
treatment  on^  when  the  schedules  are  so  constructed  that  each  is 
required  to  meet  as  nearly  as  possible  his  proper  share  of  the  expenses 
of  the  utility,  then  the  necessity  for  keeping  accurate  c^ierating 
records  is  proved,  for  in  no  other  way  can  these  results  be  obtained. 
Several  instances  have  occurred  in  Wisconsin  in  which  the  railroad 
commission  has  found  it  impossible  to  make  rulings  on  account  of 
lack  of  operating  records,  and  it  has  been  found  necessary  to  postpone 
the     (  isions  until  at  least  one  year's  records  could  be  obtained. 

Quoting  from  the  decision  of  the  conunission  in  the  case  of  the 
Troy  and  IIon(>y  Creek  Telephone  Company  for  authority  to  increase 
rates,  W.  R.  C.  R.,  Volume  6,  page  555: 

t'ntil  the  utility  keep.s  the  cost  of  renewals,  replacement.*?,  and  new  con- 
struction separate  from  o[)erating  expenses,  it  will  be  impossible  to  deter- 
uiiue  the  exact  uetnls  of  the  contpany  in  the  way  of  revenue.  .  .  .  It  is 
quite  ponibltt  that  the  application  thwetn  is  reuonable  and  that  it  iheald 
be  granted.  Just  what  the  real  situation  is  in  this  respect,  however,  we  have 
not  been  able  to  fully  determine,  nwinp  to  the  conditibn  of  the  records  and  the 
reports  of  the  business  of  the  plant  that  have  been  submitted  to  us.   If  the 
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petitioner  will  comply  w'th  the  Utilitiefl  Law  and  keep  ita  reeordfl  as  provided 
therein,  or  so  as  to  di.srlose  the  fondition  of  its  business.  .  .  .  this  Com- 
mission will  be  ready  to  reopen  this  case  and  to  endeavor  to  the  best  of  its 
ability  to  reach  a  fair  and  equitable  decirion  therein.  Until  these  steps  have 
beok  taken  by  the  petitioner,  we  are  not  in  a  position  to  safely  pa»  upon  the 
isa\io.R  involved,  and  the  proceedings  in  this  matter  are  therefore,  for  the 
present}  dismisBed. 

There  have  abo  been  before  the  commisabn  many  other  caaes  of 
a  flimilar  nature  whioh  it  was  found  impossible  to  handle  in  a  satis- 
factory manner  because  of  lack  of  proper  operating  statistics.  This 
question  of  proper  operating  data  is  in  a  sense  independent  of  the 

question  of  state  control,  but  without  some  centralised  regulating 
body  requiring  these  reports  there  is  very  littie  reason  to  think  that 
either  municipal  or  private  utilities  will  keep  records  in  such  form  as 

to  be  of  use  for  those  purposes. 

The  reports  received  by  the  Railroad  Commission  of  Wisconsin 
from  various  utilities  for  the  year  ending  June  80,  1914,  have  been 
divided  into  three  classes :  good  reports,  fair  reports,  and  poor  repoits. 
These  arc  tabulated  below  for  electric  plants  and  for  water  plants, 
separating  between  private  and  municipally  owned  properties  and 
further  separating  as  between  the  various  classes  of  utility  according 
to  the  sixe  of  the  city  served. 


NwiAtr  o/ electric  planU  in  Wiaeofmn  making  good,  fair  and  poorrtparta  to  file 

railroad  eommasiMi  on  June  90^  1914 
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*  At  thw  time  ihm  were  no  elaea  A  muoioipMl  eleotrio  plaatfl  in  WiMoneiB. 
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Ifvmbtr  of  water  fltuUs  in  Wisconsin  making  good,  fair  and  poor  rtpwria  tOth» 

railroad  eonmi$»ion  of  June  SO,  19i4 
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In  general,  this  information  may  be  summed  up  as  follows:  of  the 
196  electric  plaints  privately  owned  47  per  cent  made  good  reports, 
3C  per  cent  made  fair  reports,  and  17  per  cent  made  poor  reports. 
Of  the  72  etectrie  plants  mimieipally  owned  29  per  cent  made  good 
reports,  35  per  oent  made  fair  reports,  and  36  per  cent  made  poor 
reports.  Of  the  26  water  plants  privately  owned  58  per  cent  made 
good  reports,  15  per  cent  made  faur  reports,  and  27  per  cent  made 
poor  reports.  Of  the  163  water  plants  municipaUy  owned  27  per  oent 
made  good  reports,  36  per  oent  made  fair  reports,  and  37  per  cent 
made  poor  reports. 

The  tables  piven  below  show  the  financial  data  ^vith  respect  to 
the  municipal  plants  bot  h  electric  and  water  which  make  the  reports 
referred  to  m  the  above  table. 


Summary  of  financial  data  of  mwnetpiU  «l«efrt«  iiftltfiM  infourtk  tia»9^liMani 

villages*  June  SO,  1914 


onBAtnio  wawamm** 

Good  reports  

$679,793 

$225,295 

$l.'^.n  G37 

Fair  reporta.  

548,362 

1«2,456 

129,934 

Poor  reports  

416,990 

164,8^ 

106,284 

1563,681 

$383,888 

*  10  utilities  are  omitted  because  of  inoompktoiiapartBOT  WfldlMbbdaita. 
BBeludiiig  intwft,  d«praoi«(ion  and  (azw. 
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Sunumtry  cj  fi$utneiol  data  of  mmieipal  wafer  utilitiet  inf&urAdau  dUetand 

vOUvU*  JwiM  SO,  1914 


nomn  AMD  Rjon 

opuMnfa  MJMu— i 

$1,354,879 
2,109.048 
1,481,600 

$147,881 
238,7»7 
172,40S 

$86,319 
16d,062 
104,584 

Total  

14,945,427 

$559,173 

$348,965 

Summary  oj  financial  dala  oj  municipal  waUr  uiilittea  in  ciliea  of  10,000  popu- 

kOUm  or  over  Jvn$  90,  1914 

PBOrnTT  AMD  PUAXT 

Of  KKATINU  RBTBNCm 

OFKBATIXO  BXraiSH* 

Fair  reports  

f9,e63,8(B 

2,342,542 
726,931 

$1,1713M 

202,969 

96,570 

$357,367 

00,764 
41,261 

Totd  

$13,731,776 

$1,471,423 

$489,803 

*  Bwlvdw  intanat.  dspr«otBtioD  and  «ucb. 

"*  Ineludw  MthmikM.  the  TAluwfor  wUah  an  mora  tbmn  thrM-tourtliaoliiM  total. 


From  the  above  tables  the  following  facts  may  be  gleaned:  for 
the  mumciiMd  electric  utilities  making  these  reports  60  per  cent  of 
the  oporating  revenues  are  in  plants  from  which  unsatisfactory  reports 
are  received. 

In  the  municipal  water  utilities  in  fourth  class  cities  and  villages 
74  per  cent  of  opmting  revenues  are  in  plants  from  which  unsatis- 
factory reports  are  received;  and  in  the  municipal  water  utilities  in 
cities  of  10,000  population  and  over,  21  per  rent  of  operating  expenses 
are  in  plants  from  which  unsatisfactory  reports  are  received.  This 
latter  per  cent  would  be  considerably  hiiih(>r  were  it  not  for  the  fact 
that  the  city  of  Milwaukee  makes  a  pooil  report  and  its  values  are 
some  two-thirds  of  th(^  total  vahies  hi  the  entire  group. 

Since  both  fail-  and  i>oor  reports  hidicatc  a  lack  of  knowledge 
of  what  is  really  bemg  accomplished  in  operating  matters,  a  furth^ 
summary  would  be  as  follows:  in  the  privately  owned  electric  plants 
in  Wisconsin  53  per  cent  of  the  reports  were  unsatisfactory;  in  the 
municipal  electric  plants  71  per  cent  were  unsatisfactory;  m  the 
privately  owned  water  plants  42  per  cent  were  unsatisfactory  and 
in  the  municipal  water  plants  73  per  cent  were  unsatisfactory. 
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In  spite  of  the  uiisatisfactory  condition  of  the  reports  received  there* 
is  shown  a  great  advance  ovor  the  records  kept  before  the  oommiBsion 
prescribed  definite  forms  of  accounts.  Recently  the  commission'fl 
amounting  department  has  been  giving  a  great  deal  of  asststanoe 
to  municipalities  as  well  as  private  owners  of  utilities  for  the  pmposr 
of  starting  them  out  on  a  proper  accounting  basis.  It  is  found  thai 
when  not  required  to  do  so  by  the  commission,  municipal  utilities 
seldom  keep  records  in  proper  shape  for  adjustment  of  rates.  Con- 
struction costs  are  confused  with  operating  expenses;  in  many  cnses 
no  distinction  is  made  t>et\veen  repairs  and  replacements.  Many 
times  the  records  of  the  utilities  are  not  separated  from  those  of  the 
general  business  of  the  city  as  was  illustrated  in  the  case  above 
cited.  Not  only  is  it  impossible  from  such  records  to  make  a  fair 
determination  of  the  cost  of  the  different  classes  of  service,  but 
even  the  total  cost  of  the  service  camiot  he  obtained.  Such  records 
must  be  kept  properly  whether  rates  are  to  be  oontroUed  by  the 
central  commiraion  or  by  the  municipality  itself. 

It  is  readily  conceivable  that  a  schedule  of  rates  may  be  free  from 
discrimmation  as  to  individusl  coosumas,  as  well  as  to  classes  of 
eonsumers  and  the  total  profits  may  not  be  excessive,  but  still  the  con- 
sumers as  a  whole  may  be  paying  more  than  they  properly  ought  to 
pay,  because  of  inefficient  operation  of  the  plant.  The  question  in 
this  form  applies  n°  nnirh  to  municipal  plants  as  to  privately  owned 
plants.  It  is  important  to  know  that  operation  is  efficient,  and  in 
order  to  determine  this  question  it  is  necessary  to  have  records  of 
plants  other  than  the  particular  une  under  consideration.  With  a 
system  of  local  municipal  control  there  is  but  one  method  of  obtain- 
ing this  information.  Each  municipal  utility  will  be  put  to  the  ex- 
pense of  making  such  an  investigation  of  the  records  of  other  plants 
as  may  be  required  to  determme  this  matter.  This  investigation  will 
iieoessarily  have  to  be  made  by  some  person  properly  equipped  to 
make  such  a  study  and  few,  if  any,  of  the  smaller  municipal  utiHties 
can  afford  such  an  investigation.  Even  the  possibility  of  such  an 
investigation  presupposes  that  the  individual  plant  records  will  be 
properly  kept,  which  past  experience  shows  is  not  the  case.  Further- 
more, even  though  tho  indhndual  utiHties  may  keep  their  records  in 
such  form  as  to  determme  this  matter  of  proper  expense  in  a  satis- 
factory manner,  still,  unless  there  is  distinct  utufoninly  in  the  ac- 
countmg  methods,  it  will  be  difficult  to  make  the  necessary  compari- 
sons. Under  supervision  of  the  Railroad  Commission  of  Wisconsin 
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this  question  of  unifoim  aceounting  ia  indftted  upon  and  is  being 
obtained. 

In  cxdtsr  to  illustrate  another  important  use  to  be  made  of  opmt* 
ing  statistics  there  is  given  the  following  table  showing  the  total 

operat'ng  expenses  in  dollars  per  million  g^dlons  pumped  for  rinss  A 
municipal  water  utilities,  taken  from  the  annual  reports  for  the  fiscal 
year  ending  June  30, 1912: 

Municipal  voter  utilities — clcaa  A 


Detailed  and  total  operating  expenses  in  dollars  per  million  gailona  pumped 

for  year  ending  June  90,  1^12 


LOCATION  or 

COMVAN'T 

MILLION 
GALLONB 
POUPBD 

TOTAL 

TOTAL 
DISTRIBU- 
TION 

TOTAL 
COMIfER- 
CIAL 

TOTAL 
UK.NKRAL 

TOTAL 
UNDIB- 
TKIBCTBD 

TOTAL 
OPBRAT* 

mo 

513 

116.58 

$2.85 

$0.62 

$1.75 

$0.75 

$22.15 

7ao 

7.80 

5.18 

2.12 

1.31 

0.55 

16.06 

1.161 

11.60 

8.80 

1.21 

1.23 

0.17 

18.00 

1,025 

15.91 

5.05 

0  39 

0  S4 

0.34 

22.53 

Madison  

R88 

38.21 

6.86 

4.50 

2.14 

0.61 

52.32 

Manitowoc  

332 

19.51 

5.90 

0.38 

1.88 

0.77 

28.44 

17,024 

6.60 

3.66 

8.a2 

1.34 

0.90 

15.91 

Sheboygan  

1,121 

11.52 

2.62 

0.33 

2  54 

1.17 

18.18 

Watertown  

304 

25.25 

6.90 

') 

4.35 

0.86 

37.45 

Waukesha  

264 

54.59 

27.47 

0.33 

7.38 

91.67 

Ml 

12.64 

2.07 

1.18 

0.38 

16.60 

1,405 

20.94 

6.53 

1.85 

6.05 

0.89 

35.82 

The  aboYe  table  ahowa  the  total  cost  per  million  gallona  pumped 
aa  well  as  the  various  items  which  compose  this  total,  such  as  cost 
of  pumping,  distribution,  etc.  This  has  been  detennined  upon  a  uni- 
form basis  and  shows  the  particular  plants  which  are  operating  at  a 
cost  far  above  the  averago.  In  one  case  the  total  coat  per  million 
gallons  pumped  is  $91.67  and  in  another  $52.32.  The  norma!  cost 
exclusive  of  these  two  plants  is  approximately  $25  per  million  gallons 
pumped.  Thoso  fi^iures  are  of  course  not  conclusive  evidence  that  the 
two  plants  mentioned  are  being  ineflicienlly  operated,  but  it  opens  a 
line  for  careful  investip;ation  of  these  plants.  Add  to  the  above  a 
definite  knowledge  of  local  condifions  surrounding  each  situation  and 
it  is  then  possible  to  make  a  proper  decision  in  each  case.  Such 
methods  of  keeping  records  permit  an  investigation  not  only  of  the 
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total  actual  cost  but  of  each  particular  item  of  cost^  which  thus  peri 
mits  the  matt<^r  to  bo  attacked  in  the  necessary  detail.  In  the 
accounting  required  l)y  the  commission  the  accounts  are  still  further 
8ul>di%nded  in  order  to  assist  in  detecting  the  various  items  which  go 
to  make  up  the  particuhir  cost  in  each  class. 

In  a  recent  iuvestigatiou  by  the  commission  with  respect  to  the  rat€ 
in  a  gas  plant,  the  accounting  showed  that,  by  comparison  with  results 
obtained  with  other  plants,  this  utility  was  producing  some  10  pe^ 
cent  less  gas  per  pound  of  ooal  than  the  normal  and  that  the  looes 
In  distribution  were  almost  twice  the  normal.  It  was  also  found 
that  the  maintenance  expenses  were  some  six  cents  nure  per  thousand 
cubic  foot  of  sales  than  the  normal  as  shown  by  other  plants.  These 
facts  were  taken  up  with  the  utihty  mapagement  who  admitted  the 
inefficiency  and  acknowledged  that  these  matters  should  be  taken  into 
account  in  the  fixing  of  rates. 

In  another  case  in  which  water  rates  were  under  investigation 
comparisons  with  other  utilities  showed  that  the  cost  of  fuel  used  for 
pumping  was  considerably  above  normal.  In  that  way  it  was  deter- 
mined that  a  reduction  of  about  40  per  cent  should  i>c  made.  As  a 
result  this  reduction  was  actually  made  in  computing  rates.  Since 
that  time  the  expenses  for  fuel  in  the  operation  of  this  plant  have  been 
within  5  per  cent  of  the  amount  determined  upon  by  the  commissiooi 

These  illustrayons  of  course  are  applicable  to  munidpal  as  well 
as  to  privately  owned  utilities  and  are  cited  for  the  purpose  of 
emphasixing  the  necessity  of  accurate  aeoounting  nu^tliods. 

The  commission  has  had  before  it  many  cases  involving  rates  and 
service  of  municipal  plants.  An  investigation  of  the  various  reports 
and  files  of  the  conmiission  shows  that  these  complaints  arc  on  a  va- 
riety of  subjects,  such  for  instanrf»  jis  the  following:  excessive  and 
unwarranted  water  rates,  inadequate  commercial  service,  unsatis- 
factory water  resulting  from  failure  to  flush  out  mains,  sand  and  dirt 
in  the  mains,  unsanitary  supply,  iriaiieciuate  supply,  lack  of  pressure 
for  fire  protection,  entire  discontinuance  of  service,  discrimination 
between  metered  and  flat  rate  customers,  unjustifiabte  rates,  applica^ 
tion  for  increases  In  rates,  application  for  equalisation  of  rates,  ap- 
plication for  adjustment  of  individual  rates,  installation  of  meters 
and  proper  manner  of  paying  for  same,  refusal  to  permit  use  of  cer- 
tain types  of  meters,  inequitable  distribution  itf  rates,  refusal  to  fur? 
nish  electric  and  water  rates,  refusal  to  extend  water  mains  and 
electric  wires,  classification  of  certain  services,  complaint  against 
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eouncil  for  changes  in  rates,  excessive  charges  due  to  leaki^Bes, 
application  for  valuation  for  municipal  purchase. 

This  list  of  types  of  complaint  sliowa  t!io  great  variety  of  suVtjocts 
which  the  commis'^ion  is  roquircil  to  dt-al  with  in  connection  with 
municipal  plantn,  wIk  re  the  question  of  total  profits  is  not  an  issue. 
In  view  of  this,  wlu  rc  is  the  individual  consumer  to  find  redress  if 
there  is  no  central  disinterested  body  in  control?  If  redress  were 
pontble  with  local  control,  why  should  not  these  matters  have  re- 
ceived (he  neoessary  coasideratioii  without  compelling  the  indiyidiial 
to  go  to  the  oommiaskm  for  satisfaetioii?  Is  It  likely  that  the  locel 
MitiioritieB  will  be  more  anxious  to  satisfy  the  oomplainant  if  there  is 
no  opportunity  for  him  to  appeal  than  when  it  is  a  known  faet  that 
he  can  lay  his  case  before  the  higher  authority? 

Even  when  municipalities  undertalce  the  mnlriwg  ct  schedules  with 
the  b^t  of  intentions  they  are  in  general  not  in  any  position,  because 
of  lack  of  ability  or  finances,  to  attack  tho  prolilrm  in  r.  proper  man- 
ner, and,  when  their  a<  iions  arc  controlled  or  atiected  by  political 
issues,  the  question  of  cqiiitabie  rates  is  too  often  subordinated  to 
political  demands.  In  inuny  cases  the  operation  of  the  plants  is 
used  to  furnish  capital  for  city  politics  and  under  such  circumstances 
it  is  difi5cult  to  conceive  of  fair  rate  schedules  being  put  into  effect 
fay  miinieipalities  when  the  matter  is  not  controUed  by  a  central 
body.  Experience  hi  Wisconsin  befoie  the  utiHttes  law  became 
effeetive,  n^ich  is  proliably  duplicated  in  all  other  states,  has  been 
that  in  many  cities  and  villages  under  municipal  control  some  indi* 
viduals  are  actually  given  water,  gas,  or  electric  service  for  years 
without  contributing  one  cent  and  oftOA  without  even  a  record  that 
a  service  connection  had  been  made.  The  other  consumers  are 
necessarily  called  upon  to  pay  inci'eased  bills  resulting  from  such 
disciirripfition. 

In  g(  iicral  each  utility,  whether  municipal  or  privately  owned,  is 
supplying  two  distinct  types  of  service.  First,  public  service  isuch  as 
protection  against  fire,  street  lighting,  water  and  lighting  for  public 
buildings,  etc.  Second,  service  to  private  consumere  such  as  geiuaral 
lighting,  power  and  water  service.  In  other  words,  the  two  distinct 
types  of  service  are,  first,  those  for  which  payment  should  be  made  by 
tupayers  through  the  medium  of  the  city  taxing  department,  and 
second,  those  for  which  each  private  consumer  should  pay  his  fair 
share  direct  to  the  department.  In  all  investigations  relative  to 
rates  the  first  consideration  should  be  a  fair  division  between  the 
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property  used  for  public  purposes  and  that  used  for  supplying  pri- 
vate consumers.  The  engineers  of  the  Railroad  Conunission  of  Wis- 
consin have  made  vety  careful  separations  of  these  vahies  in  aU  in- 
stances, and  the  accounts  are  required  to  be  kept  in  such  manner 
that  operating  expenses  may  likewise  be  divided  between  these  two 
piindpal  accounts.  It  Is  often  a  difficult  matter  to  induce  muni- 
dpalities  to  permit  the  water  and  light  department  to  render  bills 
i^gaimit  the  city  for  the  proper  amounts  to  cover  the  share  of  the  ex- 
penses which  are  properly  chargeable  to  the  taxpayers,  and  it  is  more 
difficult  still  to  secure  the  actual  payment  of  these  amounts,  yet  for 
every  dollar  thus  retained  the  consumers  have  to  pay  a  corresponding 
amount  in  addition  to  the  cost  of  their  own  service,  which  amount 
should  in  justice  liave  been  paid  by  the  taxpayers.  Taxes  are  unpop- 
ular and  unless  compelled  to  do  otherwise  there  is  a  strong  tendency 
on  the  part  of  mumcqpal  authorities  to  keep  taxes  down  at  the  expoise 
of  the  private  consumers. 

Sdiedules  submitted  by  munidpal  plants  for  approval'by  the  rail- 
road  coronussion  often  show  the  following  inequalities:  in  some  the 
mty  ptkyB  nothing  for  service  and  the  general  usws  bear  all  of  this  cost. 
Hub  results  in  discrimination  in  favor  of  taxpayers.  In  some  cases 
the  city  pays  a  part  of  the  cost  of  public  service  but  not  a  sufficient 
amount.  This  again  results  in  discrimination  in  favor  of  the  tax- 
payers. This  condition  exists  where  hydrant  rental  or  street  light- 
ing allowances  are  too  low  or  where  no  charge  is  made  against  the 
city  for  lighting  and  water  service  to  schools  and  other  public  build- 
ings. In  some  cases  the  rates  for  general  service  arc  so  low  that  they 
do  not  cover  the  fair  share  which  the  consumers  should  bear,  the 
remainder  bdng  made  up  by  taxation.  Hiis  results  in  discrimina- 
tion in  favor  of  the  consumera  and  against  the  taxpagrets.  These 
points  emphasise  the  necessity  of  a  careful  study  of  the  two  phases  of 
the  problem  in  order  that  each  may  receive  just  consideration  and 
discrimination  be  avoided. 

As  a  further  illustration  of  the  above  remarks  we  find  in  one  of 
the  commission's  decisions  relating  to  a  municipal  electric  light  and 
water  plant  the  following: 

The  investigatitm  has  nhmm  that  wlule  the  eleetrio  department  it  Mlf> 

suslaimng  the  water  department  has  failed  to  earn  a  sufficient  revenue  to  meet 

its  legitimate  expenses  That  while  a  reduclinn  in  rates  for  electric 

service  can  be  offered,  the  rates  should  be  adjusted  bo  as  to  more  equitably 
distribute  the  burden  of  expenses;  tliat  the  charge  for  street  lighting  should 
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be  ineresMd  in  order  that  this  bnnoh  of  the  service  bear  ita  just  ahava  of  the 

total  cost  of  oiKTiilion;  that  the  water  rates  should  be  adjnstod  30  as  to  better 
meet  the  rondition?  now  existing  and  which  in  the  near  future  will  exist. 
1  hat  the  city  uhuuld  bear  a  larger  burden  of  expeiitics  due  to  the  larger  pro* 
portion  of  the  ayatem  made  neceaaery  for  fire  |wotection  and  otliar  public 
neaa*  W>  R.  C<  R«y  to1«  5f  p<  6> 

After  having  made  a  proper  dhridon  between  expenses  chargeable 
against  the  public  and  those  chargeable  against  the  private  consumer, 
then  further  subdivisions  are  needed  to  determine  the  fair  division 
of  cost  between  different  classes  of  consumers,  such  ss  users  of 
electric  light  as  compared  with  those  using  electric  power;  users  of 
water  for  domestic  purposes  only  as  compared  with  those  using  wat^ 
for  commercial  and  industrial  purposes.  Often  these  consumers 
are  placed  either  on  a  flat  rate  or  ,1  uniform  meter  rate  with  the 
result  that  there  are  usually  discriminations  affecting  the  different 
mterests. 

One  of  the  difficult  features  which  must  receive  consideration 
whether  the  rate  schedules  are  being  prepared  by  local  management 
or  by  a  central  body  has  not  yet  been  touched  upon.  An  electric 
plant  must  be  of  sudi  capacity  that  it  can  at  any  time  and  upon  a 
moment's  notice  be  called  upon  to  supply  the  demand 
which  may  be  put  upcm  it.  In  this  it  differs  from  a  gas  plant  or  a 
water  works  plant  in  both  of  which  the  product  can  be  stored. 
Electrical  eneigy  can  be  stored  only  to  a  very  limited  extent  and 
even  such  storage  requires  expensive  equipment.  The  question  of 
fair  rates  between  eonsumers,  some  of  which  use  this  electric  power 
only  (luring  peak  periods,  others  of  which  use  it  only  during  off-peak 
periods,  and  others  which  use  it  during  ail  periods  of  the  day,  is  one 
with  which  the  average  plant  operator  is  unable  to  cope  an  l  luiless 
schedules  are  made  or  supervised  by  trained  and  experienced  autiior- 
ity,  discriminations  are  certain  to  result  due  to  the  above  mentioned 
causes.  Furthermore,  each  particular  case  is  a  problem  in  itself 
and  though  the  same  principle  may  be  applied  to  all,  each  must 
receive  separate  consideration. 

It  is  often  easy  for  a  plant  operator  to  discover  various  diserimi- 
nations,  but  in  general  it  is  bes^nd  the  ability  of  the  average  manager 
or  local  commission  to  so  construct  a  schedule  that  these  will  be 
eliminated.  This  inability  is  emphasized  in  many  cases  brought 
before  tlie  commission.  The  followinp;  is  quoted  from  some  recent 
decisions  of  the  commission,  as  samples  of  a  great  many  such  cases 
brought  up  for  adjustment: 
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In  Re  Application  of  the  Curnberlftiid  Municipal  Electric  Light  Plant  for 
Authority  to  Increase  Rates.  "The  applicant  in  this  case  desired  to  increase 
certain  of  its  present  rates  for  electric  current,  on  the  ground  that  these  rates 
irare  inadequate  and  did  not  cover  the  eoet  of  furnialiing  the  service  involved. 
Upon  heating  and  investigation  it  was  found  that  the  applioamt'a  rate  edbediile 
was  not  properly  acljusteil  and  that  certain  classes  of  consumers  paid  lesa 
than  their  just  share  of  the  cost  of  operating  the  plant.  Because  of  these 
faets  the  Commission  endeavorsd  to  compute  mors  eqnitable  sdiedulss  of 
rates,  and  has  authorised  the  i^plicant  to  put  these  rates  into  ^eot."  4 
W.  R.  C.  R.  214 

In  Re  Application  of  Stough  ton  Municipal  Electric  Light  System  for  Author- 
ity to  Increase  Rates.  "The  applicant  in  this  case  stated  in  its  petition 
that  it  desired  to  make  such  changes  in  its  rate  schedules  as  to  enable  it  to 
more  fully  extend  its  business.  At  the  hearing  in  this  matter  it  waa  shown 
that  the  present  schedules  were  not,  on  the  whole,  so  adjusted  as  to  meet 
local  requirements.  The^e  facts  were  subHtautiated  by  the  further  investi- 
gation into  the  situation  whioh  was  made  by  this  Commission.  For  these 
reasons  the  applicant  was  authorised  to  readjust  its  rate  schedules  on  the 
basis  outlined  in  the  order  in  this  case."  3  W.  R.  C.  R.  4S4. 

The  authoiiUea  are  ooming  more  and  more  to  realise  the  neoesBity 

for  scientific  investigation  of  methods  of  rate  making  with  respect  to 
the  cost  of  service  principle  and  many  cases  arc  being  laid  before  the 
railroad  commission  for  determination.   The  following  quotations  are 

samples  of  the  many  casps  of  this  nature  being  voluntarily  brouf^ht 
before  the  commission  by  the  city  and  village  officers  themselves. 

Board  of  Water  Ccmmiuunun  of  Fond  du  Lac  the  Railroad  Com- 
mission has  been  called  upon  to  refommend  not  only  rates  for  service,  but  also 
to  recommend  an  entire  set  of  rules  and  regulations  governing  the  relations 
between  the  plant  and  its  consumers. 

Btwdboo  City  Water  Works.  Thb  is  a  request  made  by  the  water  works  com- 
mission of  the  city  of  Baraboo  that  the  Railroad  Commission  investigate  the 
finnnrial  and  operating  condition  of  the  Baraboo  Municipal  Water  Works 
Plant  and  recommend  a  fair  and  equitable  apportionment  of  the  total  ex- 
peosss  of  said  plant  betweoi  the  puMie  or  etiy  and  prtvole  or  demetKe  eon- 
simiers,  and  also  to  make  such  further  recommendations  a^  regards  the  rate 
tekedtUe  in  general  as  may  appear  just  and  reasonable  in  view  of  the  conditions. 

EvoMviUe  MunicipcU  Electric  LightPlanl.  "This  matter  is  an  investigation 
on  motion  of  the  Commission  of  the  rates,  rules  and  regulations  of  the  munici- 
pal electric  and  water  utilities  of  Evai^ville,  Wisconsin.  The  investigation 
arises  from  a  series  of  requests  from  the  city's  officials  for  assistance  in  revis- 
ing and  adjusting  the  rates  and  practices  of  its  utilities." 

Following  is  a  list  giving  some  of  the  lines  in  which  the  Railroad 
OQmmissioik  of  Wisconsin  is  voluntarily  assisting  municipalities  with 
a  view  of  hnproving  standards  of  service,  and  insuring  equitable  rates : 
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Establishment  of  proper  accounting  procedure,  calculation  of  proper 
rate  schedules,  proper  methods  of  recording  meter  test  records,  cali- 
bration of  necessary  testing:  apparatus,  assistance  in  re£!:!ilationof 
voltfige  and  other  features  of  th*  service,  assistance  in  di'awing  con- 
tracts for  construction  of  electrical  and  water  plants,  assistance  in 
determining  upon  satisfactory  water  supply,  investigation  of  water 
power  sites  for  municipal  plants,  valuation  of  property  for  purposes 
of  accounting,  valuation  of  property  for  municipal  purchase,  many 
other  ecmsulting  engineering  nuitterB  on  a  variety  of  eubjeeta  con- 
neeted  ivith  the  oonBtraction  and  operation  of  water,  gas  and  deetrie 
properties. 

During  the  first  few  years  of  the  operation  of  the  public  utilities 
law  in  Wisconsin  the  various  utilities  found  difficulty  in  complying 
with  the  uniform  accounting  system  required  by  the  railroad  com- 
mission.  Small  utilities  were  unable  to  pay  the  amounts  demanded 

by  private  accountants  for  doing  the  work  and  these  accountants  did 
not  always  adhere  strictly  to  the  commission's  classification.  As  this 
latter  is  an  essential  feature  for  the  purpose  of  rate  making,  the  com- 
mission adopted  the  system  of  supplying  accounting  assistance  to 
utilities.  This  is  done  by  the  commission's  own  accountants  and  the 
utilities  are  required  only  to  pay  the  actual  cost  thereon.  Many 
munidpalities  are  taking  advantage  of  this  opportunity  and  the 
oomnuBsion  is  installing  accounting  systems  as  rapidly  as  its  ao- 
countants  can  cany  out  the  wotIe. 

No  doubt  one  of  the  best  means  within  reach'of  operators  for  Iceep- 
ing  themselves  informed  in  the  utility  business  is  to  become  identified 
with  national  associations  organized  for  the  promotion  of  the  interests 
of  those  connected  with  utility  business. 

In  order  to  obtain  an  idea  as  to  what  extent  those  int^re.sted  in 
plant  operation,  especially  those  connected  with  municipal  plants,  are 
availing  tliemselves  of  such  opportunities  to  familiarize  themselves 
with  latest  practices,  search  was  made  of  the  1914  membership  list 
of  the  American  \\  ater  Works  Association  for  the  names  of  persons 
identified  with  various  plants,  municipal  and  private,  in  Wisconsin. 
The  results  of  this  investigation  show  that  of  the  26  privately  owned 
water  plants  in  Wisconsin  6  are  represented  in  the  active  member- 
ship and  none  in  the  corporate  membership.  Of  the  163  municipal 
water  plants  in  Wisconsin  9  are  represented  in  the  active  m^liership 
and  one  in  the  corporate  membersliip. 

A  similar  investigation  of  the  membership  of  the  New  England 
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Wftier  WorkB  Aasodatum  lerab  the  fact  that  of  the  tax  memben 
reriding  in  Wiflconflin,  one  lepfesents  a  private  planti  and  none 
represent  municipai  plants. 

The  membership  list  of  the  Wisoonsfai  Eleetrical  Associatkm  shows 
5  individual  members  and  4  company  or  commission  memben 
representing  the  72  or  more  municipal  electric  plants  in  the  state. 

The  exceedingly  small  number  of  members  of  the  two  national 
water  works  associations  representinp:  municipal  plants  in  Wiscon- 
sin, being  only  9  for  the  163  plants,  and  the  correspondingly  small 
number  belonging  to  the  electrical  association  indicate  that  munici- 
pal officers  are  very  slow  in  taking  advajitage  of  the  means  readily 
at  hand  for  keeping  themselves  informed  upon  important  matters 
over  which  thej  have  control  and  for  which  they  should  feel  a  deep 
concern. 

No  doubt  the  short  tenure  of  office  which  is  so  general  in  munici- 
pal affairs  is  largely  responsible  for  this  oondition.  But  whatever 

the  reason,  it  is  a  fact  that  has  a  decided  bearing  upon  relation  of 
utilities  by  local  boards.   It  is  very  probable  that  this  short  tenure  of 

office  is  one  reason  for  inefficiency  in  municipal  plant  operation.  All 
too  often  a  change  in  the  personnel  of  the  city  officerR  means  a  change 
in  the  management  of  the  plants.  Again,  each  administration  is 
loath  to  assume  the  responsil  ility  of  burdening  the  city  or  villa^ 
with  new  machinery  or  equipment,  the  result  being  that  obsolete  or 
inadequate  types  are  very  often  retained  in  municipal  plants  long 
after  their  usefulness  is  gone,  a  fact  that  would  be  recognised  and 
remedied  much  earlier  in  a  privately  owned  plant. 

These  remarks  are  not  intended  as  arguments  against  the  municipal 
ownership  of  public  utilities.  Th^  are  intended  to  point  out  the 
fundamental  difficulties  certain  to  be  encountered  by  municipalities 
in  attempting  to  obtain  high  standards  of  service  and  fair  rate  sched- 
ules for  their  own  utilities.  In  v^  few  instances  are  the  muni ci p ali- 
tics  financially  able  to  employ  the  necessary  expert  advice  to  build  up 
proper  schedules  or  recommend  proper  standards  of  service.  Fur- 
thermore, without  uniform  accounting  S3r8tem8,  what  basis  could 
even  an  expert  employ?  It  is  certain  that  uniform  accounting  sys- 
tems will  not  be  installed  unless  a  central  board  or  commission  pre- 
scribes Huch  systems  and  has  authority  to  see  that  the  uccuunts  are 
properly  kept. 

A  state  commission,  by  the  employment  of  a  very  few  experts, 
can  be  in  position  to  install  and  supervise  proper  accounting  m^ods 
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ttt  almost  negligible  coet  to  the  hundreds  of  utilities  in  the  state.  By 
means  of  their  experjence  and  training,  supplemented  by  the  statis- 
ties  thus  obtained,  these  experts  are  In  position  to  reeonmiendadvised- 

ly  xm  the  subjects  of  proper  rates.  En^eer  inspectors  who  visit  all 
plants  and  stody  methods  of  operation  under  all  varying  conditions 
with  r^pect  to  economy  and  efficiency  are  surely  better  able  to  advise 
with  respect  to  standards  of  service  and  operating  economios  than 
arc  \ort\\  hoards  or  managers  who  seldom  if  ever  observe  conditions 
outside  of  their  own  neighborhoods,  and  whose  terms  of  office  are 
often  so  limited  that  they  are  no  more  than  partially  acquainted 
with  their  own  local  problems  than  new  officers  supplant  them,  who 
in  turn  have  the  same  problems  to  master.  Under  such  circum- 
stances  it  Is  no  reflection  upon  these  local  boards  and  managers  to 
say  that  the  problems  are  quite  beyond  them.  The  conditions  are 
not  within  their  control.  But  here  stands  an  ever  ready  agency 
supplied  by  the  state  and  prepared  to  give  just  such  advice  and  as- 
sistance as  are  necessary  to  permit  these  managers  to  meet  their  prob- 
lenas  in  an  efficient  and  inexpensive  manner.  Why  should  they  not 
avail  themselves  of  it?  One  of  the  very  disheartening  features  of  our 
experience  in  trying  to  maintain  high  standards  of  service,  especially 
in  the  elortricnl  {ic!d  in  Wisconsin,  is  the  distinct  deterioration  often 
noticeable  at  once  upoii  a  chancre  of  managenieut.  After  years  of 
patient  labor  building  up  a  municipal  plant  to  the  point  where 
conditions  are  satisfactory,  the  inspector  returns  after  a  few  months 
absence  to  find  a  new  man  in  charge  who  is  entirely  ignorant  of  all 
that  has  gone  before.  A  large  part  of  the  work  has  to  be  done  over 
i^sain  in  the  same  painstaldng  manner.  The  effect  of  these  lapses 
is  discouraging,  but  they  serve  to  emphasise  most  emphatically 
the  great  advantage  of  having  at  hand  meims  of  placing  the  service 
again  on  its  high  plane,  and  are  sharp  reminders  of  what  might  be 
expected  of  the  future  of  the  service  if  no  such  authority  existed. 

There  appears  to  be  a  well  E^stahlished  conviction  that  a  central 
commission  nort^rd  to  rppulate  service  and  rates  of  private  utili- 
ties. Conceding  this,  and  in  view  of  what  has  been  shown  above, 
is  this  not  itself  a  strong  argument  for  regulation  of  municipal 
properties  also  by  a  centralized  body? 

There  is  no  doubt  that  the  service  standards  and  accounting 
methods  prescribed  and  insisted  upon  by  the  railroad  oomnusdon 
throw  a  burden  upon  municipal  plant  operators  that  could  be  avoided 
to  a  large  extent  if  these  managers  were  left  to  their  own  devices, 
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but  the  faot  should  always  be  bome  in  mind  that  these  standards 
and  methods  are  Installed  iffimarily  for  the  benefit  of  the  ooosumers. 

Village  and  boards  and  ooundls  are  in  pontion  to  make  their 
protests  heard  and  felt  throu^  legislation,  but  it  is  the  writer's  firm 

belief  that  if  the  consumers  who  are  the  prindpal  owners  of  munidpal 
plants  and  the  ones  who  benefit  most  by  proper  rate  and  service  regu- 
lation had  a  thorough  understanding  of  the  benefits  to  be  derived  from 
state  regulation  and  could  balance  these  considerations  against  all  the 
disadvantages,  they  would  almost  unanimously  demand  state  regu- 
lation with  its  relief  from  inefficient  and  often  indifferent  control  by 
local  boards  or  commissions. 
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SOME  ECONOMIC  APPKCTS  OF  WATER  WORKS 

VALUATION 

Bt  Ralph  E.  Hxiuian' 

The  valuation  of  utility  properties  for  rate  making  purposes  has 
become  an  important  problem  in  recent  years.  It  will  no  doubt 
soon  prove  to  be  an  important  problem  for  all  the  privately  owned 
water  phints  in  Illinois,  for  the  recent  act  creating  the  Public  Utili- 
ties Conmiission  places  all  such  properties  under  the  control  of  that 
commission.  This  act  apparently  gives  to  the  conmussion  the  power 
to  regulate,  change  or  re-adjust  the  water  rates  at  any  time  it  may 
choc^e  to  do  BO  in  spite  of  the  fact  that  many  water  companies  are 
operating  under  franchises  previously  granted  by  mmiidpalities, 
whieb  give  the  right  to  make  a  certain  charge  mitil  the  expiration 
of  the  franchise  period.  Tliis  act  apparently  repeals  and  annuls 
all  such  outstandmg  franchises,  and  so  the  commission  holds.  There- 
fore, the  question  of  valuation  becomes  of  importance  sbdce  the 
commission,  m  the  opinion  of  the  courts,  must  rest  its  rates  upon 
the  value  of  the  property. 

Valuation  of  water  works  is  largely  an  engineering  problem. 
Nevertheless,  there  are  some  very  important  aspects  which  present 
themselves  concerning  which  the  economist  feels  that  he  has  some- 
thing to  say.  There  are  several  such  economic  ijuestions,  as  for 
example,  the  allowance  to  be  made  in  the  valuation  for  franchise, 
good  will,  going  concern,  developmental  expense  and  early  losses. 
In  the  limited  time  at  his  disposal  the  writer  will  be  able  to  discuss 
only  one,  namely,  the  proper  allowance  for  developmental  expenses 
and  early  losses. 

A  water  works  plant,  like  other  businesses,  often  does  not  do  a 
paying  business  during  the  first  few  years  of  operation.  Business 
must  be  built  up,  individuals  must  be  impressed  with  the  superior- 
ity of  the  scr^Mcc  over  the  use  of  wells,  patronage  must  become 
established  before  the  company  really  begins  to  earn  a  profit  or  fair 
return.   Should  not  the  expenditures  thus  incurred  be  included  in 
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the  valuation  of  the  plant  for  rate  making?  If  the  corporations  are 
to  receive  a  return  which  would  be  only  sufficient  to  attract  capital 
unHor  present  conditions,  what  is  to  be  done  regarding  the  dcfirit 
or  dearth  of  adequate  returns  during  the  early  year?  of  tho  company's 
history?  Arc  these  not  a  part  of  the  investment  necessary  to 
establish  the  business? 

Four  methods  of  dealing  with  this  problem  in  utility  rate  cases 
have  been  adopted.  (1)  Refusal  to  allow  anything  for  this  purpose. 
Both  the  Nefvada  and  Netnaaka  comnUflsioiis  have  Ukea  this  posi- 
tion. Thia  poflition  ia  easentially  unaound.  It  la  evident  that  unleaa 
auch  loaaea  are  in  aome  way  made  up  to  the  conipanie8»  private  capi- 
tal for  utility  enterpriaea  will  not  continue  to  be  forthcoming.  (2) 
The  Wisconatn  method,  which  ia  to  add  early  deficits  and  develop- 
mental loaaea  to  the  valuation  of  the  plant.  Such  loaaea,  therefore, 
become  assets,  upon  which  the  consumers  are  to  pay  a  return  per- 
manently. (3)  The  New  York  First  District  commission's  plan, 
which  is  to  permit  the  company  to  chjirijc  in  later  years  a  rate  suffi- 
cient to  offset  the  deficiencief?  below  a  fair  rate  in  the  early  years. 
(4)  The  New  Jersey  method,  which  is  to  add  all  expenditures  to 
develop  patronage  to  the  valuation  of  the  property. 

The  Wiaconsin  commission  says,  in  justification  of  ita  method:* 
'These  early  loaaea  .  .  .  represent  the  coat  of  the  buaineaa  in 
very  much  the  same  way  aa  that  in  which  the  coat  of  oonatruction 
repreaenta  the  cost  of  the  phyaical  plant.  One  appeaia  to  be  aa 
kgHinoate  and  neoesaaiy  a  part  of  the  coat  of  the  enterprise  as  the 
other."  The  commission  qualifies  the  application  of  this  principle 
by  recognisng  that  early  d^cita  can  be  thua  treated  only  when  the 
conditions  under  which  they  were  incurred  are  proper  ones.*  "When 
such  deficits  are  due  to  abnormal  conditions,  or  are  due  to  bad 
management,  defective  judgment,  extravagance,  lack  of  ordinary 
care  or  foresiglit,  unduly  high  capital  charges,  and  other  causes  of 
this  nature,  it  is  manifestly  clear  that  they  should  be  accorded 
little  or  no  consideration,  in  either  the  valuation  or  the  rates." 

The  St.  Louia  commiaaion  which  proved  itself  probably  the  most 
efficient  municipal  commiaaion  in  the  country  also  adopted  thia 
principle,  and  in  ita  valuation  of  the  property  of  the  Union  Electric 
Light  and  Power  Company  allowed  $1,000,000  for  this  purpose, 
saying:  "These  initial  losses  ...  are  in  fact  a  part  of  the 

*  Wisoonsin  Railroad  Cammission  Reports,  Vol.  Ill,  p.  034. 
'  Wisconsin  Railroad  Heports,  Vol.  IV,  p.  686. 
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legitimate  investment,  and  should  be  permitted  into  the  earning 
value  as  a  part  of  the  investment."*  The  California  commission 
approvers  of  ihp  doctriite  that  early  losses  should  be  recouped  to  the 
eoinpanieii  in  some  way,  sayinp;:  "That  there  are  certain  actual 
costs  incurred  in  developing  the  business  during  its  early  stages, 
for  which  costs  the  utility  is  entitled  to  be  reimbursed  .  .  .  seems 
too  obvious  for  argunu  nt."  This  principle  and  method  have  also 
been  adopted  by  the  Georgia,  New  Hampshire  and  Ohio  oommissions. 

The  objection  of  the  New  York  First  District  oommiaaon  to  tiiia 
plan  appears  to  be  that  th^by  any  close  relation  between  the 
▼aluation  used  for  rate  making  and  the  actual  physical  value  of  the 
plant  may  be  destroyed.  The  commission  holds  that  "the  amount 
included  for  going  concern  should  be  limited  to  expenditures  made 
prior  to  the  time  when  operation  begins/'  and  that  after  that,  the 
various  expenses  which  go  to  make  up  "going  concern"  should  be 
charged  to  operation.*  If  the  policy  results  in  losses  in  the  early 
years,  the  company  should  be  permitted  in  later  years  to 
charge  rates  sufficient  to  ofTset  its  deficicnces  below  a  fair  return 
in  the  early  years.  The  commission  states  that  t^  include  such 
losses  in  the  valuation  of  the  property,  or  to  permit  theui  to  be 
capitalized  "is  absurd,  leading  to  gross  over-capitalisation/'  The 
Maryland  commission  has  followed  the  New  York  practice,  and  in 
some  cases  where  early  losses  actually  occurred  it  has  increased  the 
rates  in  order  gradually  to  provide  for  and  cover  such  kisses. 
But  in  no  case  has  it  permitted  the  inclusion  of  such  kMses  in  the 
plant  valuation. 

The  Wisconsin  practice  seems  to  be  the  more  rational.   If  the 

early  deficits  incurred  in  order  to  build  up  the  business  represent  the 
co«f  of  tho  property  in  tlie  same  sense  that  the  investmenf'^  in 
material  i  (jMipment  do,  that  is,  if  they  are  equally  necessary,  then 
the  natural  procedure  is  to  add  the  amount  of  such  deficits  to  the 
investment  in  equipment,  tlie  whole  to  represent  the  total  investment 
upon  which  the  company  is  entitled  to  a  return.  It  is  true  that  to 
do  so  means  that  a  return  upon  these  early  deficits  will  be  saddled 
permanently  upon  the  consumers.  But  if  such  deficits^  assuming 
them  to  represent  wise  expenditure,  are  a  part  of  the  legithnate  and 

*  Report  of  the  8t.  Louis  Public  Service  Commission  on  Rate  for  Light  &nd 
Power,  1911,  p.  54. 

*  Qttemis  Boroui^  Gas  A  Electric  Company  owe,  decided  June  2i,  1911, 
No.  2,  P.  S.     Report  let  District,  New  York. 
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necessary  investment  in  the  property,  this  is  certainly  proper.  It 
may  be  immaterial  to  the  company  which  method  ia  used,  ainoe 
by  either  method  it  is,  in  reality,  compensated.  But  to  the  con- 
stwiani  it  may  be  a  matter  of  importanoe,  for  the  New  York  method 
brings  a  discrimination  against  the  presoit  consumers  as  compared 
with  future  ones.  Why  should  the  consumers  of  today  be  burdened 
with  a  higher  charge  for  the  purpose  of  recouping  to  the  company 
onp  pnrt  of  its  invostinont  -  early  losses — any  more  than  they  should 
be  burdonc'd  with  a  higher  rate  to  recoup  the  value  of  its  land  or 
buildings,  in  order  that  the  consumers  of  tomorrow  may  not  be 
required  to  pay  a  return  upon  such  part  of  the  investment? 

Both  the  Wisconsin  and  the  New  York  First  District  plans  con- 
template that  only  the  deficits  incurred  m  developing  the  business 
shall  be  made  up  in  some  way  to  the  company.  The  fourth  method 
as  applied  by  the  New  Jersey  oommisaion  applies  an  entirely  differ^ 
ent  mode  of  reasoning.  This  commiBsion  holds  not  only  that  ear]y 
deficits  should  be  added  to  physical  "value,  but  that  expenditures  to 
get  patronage  and  to  develop  the  business  should  be  hiduded  in 
the  valuation,  whether  or  no  such  expenditures  have  ever  been 
.  recouped  to  the  company.  This  theory  is  announced  in  its  boldest 
form  in  the  Public  Service  Gas  case*  decided  December  26,  1912. 
In  this  case  the  commission  fmrtonnced  that  it  would  add  about 
thirty  per  cent  to  structural  valur  for  "going  value,"  such  value  to 
be  "largely  represented  by  thf  <  ost  of  developing  the  business, 
as  distinct  from  the  cost  of  secuiing  the  physical  structure."  The 
commission  held,  "we  see  no  escape  from  the  necessity  of  recogniz- 
ing the  intangible  property  designated  as  'going  concern  vahie,'  as 
well  as  actual  physical  structures  eimilar(y  obtained,  as  constitut- 
ing part  of  the  present  hiwful  possessionB  of  a  public  utility*  even 
though  both  the  tangible  and  the  intangible  values  were  bidlt  up 
in  the  past,  out  of  rates  exacted  from  the  consumers.  ...  If 
these  high  rates  in  the  past  have  been  employed  by  the  company 
to  acquire  intangible  property  in  the  shape  of  extensive  patronage, 
that  expectation  of  patmnafre  i«  theirs,  and  on  its  fair  value  the 
company  is  entitled  to  a  return.  1  ho  'iroin^';  concern  valur'  will 
then  be  largely  represented  by  the  cost  of  developing  the  business 
as  distinct  from  the  cost  of  securing  the  physical  structure."  The 
principle  laid  down  is  tliat  this  cost  of  "develophig  the  business" 

*  Report  of  the  New  Jersey  Board  of  Public  Utility  Commissioners  for  1912, 
p.  246. 
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ahould  be  added  to  the  value  of  tbe  physical  property,  even  though 
expenditures  fur  this  purpose  never  produced  a  deficit,  or  a  lack  of 
adequate  letums;  in  fact,  quite  regardless  of  what  the  returns  of  the 
oompany  in  the  patA  may  have  heen.  'The  gomg  eonoem  value 
may  include  the  cost  of  soUdting  business,  cost  of  advertising,  cost 
of  inducing  consumers  to  take  service,  cost  of  ezliibiting  appliances, 
cost  of  occasional  free  installations,  etc."  In  other  words,  all  such 
expenditures  in  the  pnst  are  to  be  charped  to  capital  aoooimt,  even 
though  these  expenditures  did  not  intrench  upon  a  fair  return. 
And  this  is  because,  "a  plant  with  a  business  attached  has  a  value 
greater  than  the  value  of  the  mere  plant  without  the  business 
attached." 

This  scheme  calls  for  the  most  severe  condemnation.  It  represents 
in  the  purest  form,  the  capitalisation,  not  simply  of  losses  or  deficien- 
cies betow  a  fair  return,  but  of  expenses.  If  sJl  eqienditures  incurred 
by  a  company  in  order  to  secure  and  establish  its  business  are  to 
be  added  to  capital  value,  then  jvactically  all  expenses  must  be  so 
treated,  for  praeticaUy  every  expense  is  incurred  either  to  get  or  to 
hold  business.  All  expenses  of  doing  business  are  surdy  esptaoeeB 
incurred  in  order  to  hold  the  patronage,  and  are  therefore  responsible  . 
for  the  fact  that  the  plant  has  a  "business  attached."  The  amounts 
expended  for  fnel  with  which  to  manufacture  gas,  the  salaries  of 
officials,  the  wages  of  employes,  the  cost  of  materials  used,  and  all 
other  legitimate  operating  expenses  have  been  incurred  either  to 
develop  or  to  hold  patronage,  and  therefore,  to  "establish  a  plant 
with  a  business  attached."  For  it  is  evident  that  if  these  expendi- 
tures were  not  made,  there  could  not  hmg  be  any  patronage.  It  is 
obvious  that  to  charge  all  operating  expenses  to  capital  would  be 
unthinkable.  But  no  difibrentiation  can  be  made  between  the  coet 
of  getting  patronage  and  the  cost  of  serving  the  patronage,  since 
without  the  service  the  patronage  would  not  continue.  Both  are, 
properly,  operating  expenses. 

The  error  of  the  New  Jersey  commission  is  due  to  its  unqualified 
acceptance  of  the  premise  "a  plant  with  a  business  attached  has  a 
value  greater  than  the  value  of  the  mere  plant  without  the  business 
attached."  This  is  always  true  in  private  business,  but  in  the 
regulation  of  public  utilities  it  may  or  may  not  be  true.  If  a  value 
in  addition  to  physical  value  is  to  be  allowed  because  there  is  a  patron- 
age established,  it  is  evident  that  the  cost  added  must  be  not  the 
gross  cost  but  the  net  loss,  i.e.,  the  deficits  or  the  lack  of  adequate 
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retums  due  to  developmental  expenses.  For  it  is  only  this  amount 
which  measures  the  bona  fide  investment,  the  sacrifice  made  by  the 

owners  of  the  property,  in  order  to  build  up  its  business.  To  add 
the  total  expenditures  made  to  dcvolop  the  business  regardless  of 
the  earnings  which  have  been  inatle  means  that  all  other  operating 
coBtn  incurred  in  the  past,  whether  reimbursed  to  the  company 
or  not,  should  likewise  be  added  to  plant  value:  a  preposterous 
proposal. 
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1.  Eiqperience  in  the  use  of  caps  instead  of  plugs  on  dead  ends 
and  UDOonnected  branch  pipes;  is  there  any  economy  or  advantage 
in  the  use  of  such  capa? 

SliCKBTAvr  Xhvw:  The  secretaiy  propounded  that  question.  In 
going  to  a  new  city  he  found  that  instead  of  using  plugs  in  branches* 
a  short  piece  of  pipe  had  been  put  on  and  capped.  The  speaker 
could  not  see  the  economy  of  that  arrangement,  and  asked  what 
the  reason  was.  He  was  told  that  it  was  done  because  it  was  easier 
to  take  ofT.  Tie  helioved  that,  because  he  had  not  been  in  that  new 
location  six  iiKJiiilis  before  six  of  them  blew  off  of  their  own  accord. 
The  speaker  hud  been  in  the  water  works  business  for  about  forty 
years  and  had  never  used  that  sort  of  an  arrangement  and  was 
wondering  why  they  were  used  and  wondered  if  anybody  else  had 
used  them. 

2.  What  legfd  right  has  a  water  company  to  the  use  of  pubHc 
streets  after  the  expiration  of  its  franchise?  Exp^ences  of  water 

companies  whose  franchises  have  expired,  especiaUy  in  cases  where 
duplicate  public  works  have  been  built. 

Mr.  J.  N.  Chester:  That  depends  upon  the  location,  state  or 
city  in  which  you  are  and  what  the  nature  of  the  franchise  rights  is. 

Secretary  Diven:  The  question  was  askinl  whether  they  would 
have  to  stop  doing  business  after  the  expuation  of  their  franchise — 
if  they  would  have  any  right  to  dig  up  the  streets  after  the  franchise 
had  expired? 

Mr.  J.  N.  Chb0TBe:  In  some  states  the  courts  have  said  they 
may,  and  in  some  others  they  have  said  th^  may  not.  There  have 
be^  as  many  different  decisions  as  there  are  states. 

Mb.  George  Houston:  The  speaker  did  not  ask  that  question, 
although  he  was  glad  to  see  it  in  the  list,  being  particularly  inter- 
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ested  on  behalf  of  hifi  eHy  wheie  the  fraiushiee  of  the  gas  company 
IB  about  to  esqnie,  and  a  great  many  of  the  people  have  the  idea  that 
all  they  have  to  do  at  the  eipiratioD  of  the  franchise  is  to  say, 
"Come  on»  bqys,  we  wiH  go  down  and  take  possession."  We  would 
really  like  to  know  wheie  we  are  at;  and  if  anybody  knows  a  case 
that  has  been  tried  out  on  that  line  would  appreciate  the  inf  onnation. 

Mr.  H.  C.  Hodokinr:  There  is  not  much  do!i})t  about  whorei 
such  a  company  is  at;  it  is  pretty  nearly  in  court  in  a  law-suit. 
It  formerly  would  have  had  to  go  into  a  court  of  equity  to  acquire 
additional  rights;  and  the  way  the  question  is  stated  the  six  iiker. 
does  not  think  it  had  any  standing  whatever.  The  establksluiient 
of  public  service  commissions  in  various  states  has  in  great  measure 
superseded  franchises  and  nullified  a  great  many  dedsioos,  so  thai; 
a  great  deal  of  the  infcmnation  contained  in  past  decisions  is  ofi 
little  value. 

Wherever  you  have  an  indeterminate  permit  act,  naturally  any 
decisions  prior  to  that  are  not  applicable.  If  the  state  in  whidi 

the  franchise  is  located  has  a  public  service  act  that  act  should, 
eortainly  define  the  rights  under  such  franchise  and  after  the  expi- 
ration of  the  franchise;  and  if  it  does  not  then  the  old  law  prevails. 
So  referenoes  to  other  states  will  hardly  be  valuable. 

Mr.  F.  J.  Connor:  The  Sioux  Falls  case  was  a  not«d  one,  and- 
the  coun  m  dt  ciding  it  said,  "This  comjjiuiy  goes  out  of  the  water, 
works  business  un  a  ceriam  date,  '  and  after  saying  that  he  gave  the 
company  the  right  for  a  year  titer  the  expiration  of  the  frandkiae 
to  have  the  pipes  imoved.  The  oompany  removed  about  twenty 
miles  of  mains  of  sises  from  44nGh  up  to  16-inch  and  dismantled 
the  entire  plant.  Of  course,  we  had  two  eystema  for  about  a 
year.  At  the  speaker's  first  installation  as  superintendent  we  had 
what  was  called  the  "old  compaxiy"  and  the  " new  company*"  Tliey 
were  both  doing  business,  and  one  was  taking  the  consumers  away 
from  the  other. 

The  speaker  wants  to  say  frankly  and  fairly,  if  any  of  you  are 
fighting  with  a  company,  for  the  good  of  your  ro?iirnunity,  if  the 
old  company  has  a  good  lawyer  and  is  willing  to  spend  lots  of 
money,  tlie  lawyer  wiU  probably  milk  them,  and  the  case  will  work 
out  about  like  it  did  in  the  case  of  the  Irishman  who  went  to  one 
lawyer  and  said,  "I  have  a  little  trouble  with  my  brother,  and  I 
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want  to  start  a  suit  acainst  bim."  The  lawyer  said,  "I  have  your 
btotW*  case,  but  I  have  a  good  friend  down  the  street,  you  go  to 
him,  and  I  will  give  you  a  letter  of  introduction."  So  he  wrote  a 
note  and  gave  it  to  Mike  to  take  to  the  other  Uwyer.  Mike  waa  a 
little  eurious,  and  he  opened  up  the  note  and  read  it.  It  went 
this  way:  ^"You  look  after  one,  and  I  will  look  after  the  other/' 
So  that  will  be  about  the  way  with  you  that  are  fighting  the  com- 
pany, and  while  the  speaker  has  charge  of  a  municipal  plant,  his 
best  advice  to  you  is,  if  thorp  is  any  possible  way  to  settle  the  thing, 
lay  aside  personal  grievances  and  do  not  get  into  litigation;  try  to 
settle  it  in  some  way,  and  you  will  all  come  out  better. 

Mr.  J.  M.  Diven:  It  seems  as  if  the  last  speaker  left  out  part  of 
that  story;  that  there  was  an  addition  to  that  note  to  the  effect  that 
by  and  l:^^  the  lawyers  would  have  the  property. 

Mr.  E.  K  Davis:  We  have  never  had  much  trouble  about  fran- 
chises but  we  sometimes  have  questions  in  dispute  that  come  up  for 
settlement  that  would  keep  half  a  dozen  lawyers  busy.  The  law- 
yers of  Richmond  are  very  kind  to  the  speaker,  who  frequently 

makes  decisions  for  them,  and  they  abide  by  them.  Some  time 
ago  a  question  came  up  iu  regard  to  a  line  of  pipe  that  was  laid 
to  an  annexed  territory.  The  work  was  done  under  the  supervision 
of  the  water  works  department  under  certain  specifications  as  to 
aizes,  etc.,  and  disputes  came  up,  and  under  the  agreement  any 
such  dispute  was  to  be  handled  by  three  disinterested  parlies,  who 
probably  would  have  been  lawyers.  But  mstead  of  getting  three 
disinterested  parties  we  handled  the  matter  through  the  adminis- 
trative board  very  satisfactorily  to  all  concerned. 

Mb.  W.  a.  Patton:  The  speaker  is  responsible  for  tbis  ques- 
tion, at  least  he  submitted  it  to  the  secretary  at  last  year's  conven- 
tion, and  was  disappointed  afterwards  in  not  being  able  to  attend. 
He  did  not  know  that  it  had  been  carried  over  to  this  meeting. 

The  question  is  w^orthy  of  some  investigation.  Private  water 
companies  who  have  immense  investments  at  stake  are  entitled  to 
rights  as  well  as  municipahties.  This  question  is  well  worth  con- 
sideration because  it  affects  vitally  those  who  have  th^nr  money 
invested  in  private  water  works.  In  the  city  of  Cincinnati  recently 
a  case  came  up,  the  speaker  cannot  give  you  the  exact  style  of  the 
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ease,  but  thinks  it  was  a  case  where  a  company  attempted  to  carry- 
some  pipe  across  the  street  to  a  neighbor,  and  it  was  decided  by  the 

lower  court,  and  the  party  gained  his  point.  The  decision  in  effect 
was  that  he  was  a  tax-payer  and  fibutting  property  owner  ;md  had 
the  same  right  to  the  streets  as  any  one  else;  on  the  pnncipie  that 
the  streets  are  public  property,  and  as  long  as  his  pipes  do  not 
interfere  with  tiit-  neral  use  of  the  street,  as  a  tax-payer  he  has 
that  right.  Now  that  is  a  question  that  is  well  worth  considering; 
and  if  this  question  cannot  be  answered  at  the  present  time  trust 
that  those  who  can  give  information  relative  to  it  will  have  it  in 
readiness  for  the  next  meeting. 

Mb.  W.  F.  Wilcox:  The  only  decision  that  tiie  speaker  knows  of 

bearing  on  the  question  is  a  decision  in  the  case  of  the  town  of 
Canton,  Mississippi  vs.  the  lUinois  Central  Railroad,  in  which  the 
Supreme  Court  of  Mississippi  decided  that  it  was  not  within  tlio 
pur\icw  of  the  railroad  to  use  a  street,  because  it  was  a  railroad 
corporation  and  they  will  not  allow  a  railroad  company  to  use 
streets  for  the  purpose  of  laying  a  water  pipe. 

3.  What  experience  have  you  had  in  the  use  of  lead  wool  for 
j<nnts  in  cast  iron  pipe?  Is  it  as  economical  and  satisfaetory  as 
melted  pig  lead? 

Mr.  G.  W.  Wilhs:  Tb&t  question  was  presented  to  the  secretary 

at  the  request  of  a  neighboring  city  of  ours.  Thsy  wanted  to  get 
some  information  on  that  subject  as  to  whether  lead  wool  had 
been  used  throughout  the  country  on  dry  joints,  and  whether  it  was 
successful  and  as  econoiinoal  as  hot  lead.  We  would  like  to  have 
the  benefit  of  any  information  we  may  t>e  able  to  collect  as  to  experi- 
ence with  the  use  of  lead  wool  m  place  of  pig  lead  in  making  wet  and 
dry  joints  on  water  lines. 

Mb.  John  M.  Divbn:  The  speaker  has  found  it  so  sa^actory, 
that  in  small  jobs,  such  as  setting  .fire  hydrantSi  where  th^  are 
only  four  or  five  joints  to  make,  he  has  not  used  poured  jouits  for 
some  years;  as  you  know,  building  the  fire  and  getting  the  melting 
apparatus  in  pooiion  and  operation  would  mean  a  large  proportion 
of  the  work  in  the  case  of  a  small  job  as  compared  with  the  cost 
of  the  job. 
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The  speaker  had  occafiion  to  lay  a  line  of  Snxich  pipe  under  » 

raikoad  yard,  some  fourteen  tracks  in  all,  and  in  swampy  ground. 
Groftt  trouble  had  been  experienced  with  pipe?  under  tracks  in  simi- 
lar situations  and  Ward  joint  pipe  was  used  for  Ihis  job.  As  a  test 
of  lead  wool  half  of  the  joints  were  made  with  it,  the  other  half 
btniff  poured  in  the  usual  manner.  Jjeaks  soon  developed  in  the 
poured  joints,  but  none  with  the  lead  wool  ones.  Great  care  was 
taken  in  laying  the  pipe  to  iq-ade,  to  get  full  joints  and  the  lead 
wod  was  caulked  in  strand  by  strand,  so  that  it  was  soHd^  com^ 
pacted  for  the  entire  depth  of  the  joint,  something  that  was  not 
poedble  with  the  poured  joints.  No  gasket  was  used  in  either  the 
lead  wool  or  poured  joints. 

Mr.  Oscar  Bui^keley:  The  speaker  used  lead  wodi  on  lin^  of 
pipe  from  8  inches  to  12  inches  in  diameter,  but  gave  up  its  use 
becaust^  caulkers  could  not  do  the  heavy  work  required  in  caulking 
lead  wool  by  hand.  It's  a  long,  tedious  job.  However,  the  speaker 
is  of  the  opinion  that  lead  wool  may  be  used  successfully  by  caulk- 
ing with  a  pneumatic  hammer. 

4.  Is  it  your  practice  to  test  new  water  meters  or  meters  repaired 
at  the  fiactozy,  or  do  you  rely  on  the  f actoiy  tests?  If  tests  such 
meters  are  made,  do  they  indicate  that  the  new  or  faetoiy  repaired 
meters  are  accurate,  or  not? 

IMjk.  Thbodorb  a.  Lbisen  :  In  Detroit  we  test  every  meter  before 
it  goes  out  into  service,  and  with  very  few  exceptions  our  tests  come 
up  to  the  factory  tests;  in  other  words,  we  figure  on  getting  within 
1 1  per  c  ent  of  absolute  accuracy  before  the  meter  goes  out,  and  we 
usually  get  that. 

Mr.  a.  a.  Reimer:  The  speaker  thinks  there  ought  to  be  a  very 
close  agreement  between  the  factory  test  and  the  shop  test  at  our 
own  plants,  if  the  pressures  and  pressure  conditions  are  nearly  the 
same.  For  instance,  in  one  case  where  the  diifmnoes  were  as  high 
as  4  to  5  per  cent,  it  was  found  that  the  pressure  fluctuated  owing 
to  the  fact  that  at  times  in  some  other  part  of  the  factory  the  test- 
ing line  was  subjected  to  rather  extreme  changes  in  pressure,  whereas 
our  test  conditions  gave  a  practically  constant  pressure.  As  soon 
as  those  conditions  were  changed  at  the  factoiy  and  th^  gave  a 
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constant  pressure,  we  got  practically  the  same  conditions  and  reached 
the  same  figures.  We  do  not  pt  iunl  any  meter  to  leave  the  shop 
and  go  into  service  until  it  has  not  only  been  tested  but  has  met  the 
requirements  of  the  department  for  accuracy  and  delicacy  abso- 
lutely. The  repaired  meters  are  also  treated  in  the  same  way.  As 
soon  as  a  meter  is  repaired  it  is  put  on  the  test  bench  and  brought 
up  to  proper  specification  requirements  in  every  case. 

5.  Are  meter  bills  of  municipal  water  works  a  lien  on  property? 
If  so,  how  are  they  regulated? 

Mr.  J.  N.  Cuebtkr:  That  is  a  matter  that  depends  on  state  laws, 
for  in  Penm^lvauia  they  are,  but  in  some  other  states  they  are 
not. 

Mb.  Geoboe  G.  Eabl;  Our  bills  in  New  Orleans  are  a  lien  on  the 
property  by  an  enactment  of  the  legisUituie.  The  lien  has  to  be 
oolleeted  or  filed  in  the  mortgage  office,  to  be  protected  against  a 
sale  of  the  property  prior  to  its  collection. 

Ma.  J.  N.  Gbbstbb:  That,  we  believe,  is  umversally  the  case  in 
connection  with  municipal  ownership. 
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SERVICE  FIP£S 

Experience  wil^  various  materials^  particularly  steel  or  iron  un- 
g^lvanized.  Reasons  for  using  iron  or  steel  instead  of  lead;  expen- 
eiice  with 'material  other  than  iron,  steel  or  lead. 

Mr.  a.  a.  Reimer:  Tlie  speaker  refrained  from  going  on  with 
that  matter  this  morning  because  in  that  discussion  certain  remnrks 
were  made  that  did  not  seem  to  apply  to  the  question  particularly 
before  the  convention;  but  certain  things  were  said  this  morning 
which  the  apeaJcer  wiahea  to  reply  to.  Mr.  WHcox  stated,  or  the 
practical  effect  of  his  Btatement  was  that  there  was  nohody  making 
wrought  iron  pipe  today.  Now  the  speaker's  mvestigputioiis  in  con- 
nection with  the  committee  work  for  the  Association  have  led  him 
into  several  of  the  shops  and  foundries  of  the  coimtry ;  and  he  wishes 
definitdy  and  positively  to  say  that  there  are  concerns  ™<»^Viir>g 
genuine  wrought  iron  pipe.  It  will  not  do  to  give  the  name  of  any 
particular  concern,  of  course,  before  the  convention,  we  are  not  here 
for  that  particular  purpose;  but  if  any  of  you  are  interested  in 
getting;  wrought  iron  pipe,  that  you  will  not  have  any  bother  with 
in  using  or  testing  it  after  you  receive  it,  the  speaker  can  tell  you 
where  you  can  get  it  and  how  you  can  specify  it  so  that  you  will  be 
sure  to  get  geniune  wrought  iron  pipe.  You  do  not  have  to  take 
steel  pipe  if  you  want  wrought  iron  pipe,  you  can  get  wrought  iron 
pipe  and  you  can  fed  sure  that  you  do  get  it.  The  speaker  has 
specified  a  certain  brand  of  pipe  and  recdved  it  with  the  maker's 
name  marked  on  it. 

Mr.  W.  F.  Wilcox:  The  gentleman  misunderstood  the  speaker, 
who  did  not  state  that  there  was  no  wrought  iron  pipe  to  be  gotten. 

He  said  he  seriously  doubt<>d  if  there  was  enough  wrought  iron 
pipe  to  fumij^h  everj'body  wath  it  without  putting  them  to  coti- 
siderable  expense.  It  would  seem  that  there  arc  a  great  many  engi- 
neers who  undertake  to  lay  a  burden  on  the  manufacturer  which 
increases  the  cost  of  the  work  without  there  being  any  correspond- 
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ing  advantage  in  ao  ddng.  Low  carbon  ingot  steel  mH  answer 

aD  the  purposes  of  wrought  iron  pipe.  The  speaker  does  not  re- 
monber  the  price,  not  being  interested  enough.  He  thinks  in  the 
majority  of  cases  low  carbon  steel  will  be  just  as  satisfactory  wher^ 
evpr  a  mfin's  local  conditions  do  not  warrant  him  in  paying  any 
exira  artiount  or  going  to  any  extra  trouble  to  get  wrought  iron; 
it  is  (Ir)uhtful  if  anything  is  gained  by  going  out  of  the  way  to  get 
wrouglit  iron.  Hundreds  of  thousands  of  dollars  have  been  paid 
out  to  test  the  comparative  life  of  steel  and  iron.  To  go  into  the 
slightest  discussion  of  that  would  bore  the  convention,  and  so  tiie 
speaker  wiU  not  undertake  it,  but  he  believes  that  any  man  in 
any  dty  will  do  well  to  consider  his  own  particular  conditions. 

Mr.  W.  R.  Conakd:  Anyone  who  is  iiainp;  wrought  iron  or  steel 
pipe  can  make  a  very  simple  test  to  determine  whether  they  are 
getting  wrought  iron  or  steel  pipe.  Take  one  part  of  sul])liunc  acid 
to  three  parts  water  and  immerse  a  short  section  of  the  pipe  in  the 
solution  for  six  or  eight  hourii.  This  will  demonstrate  very  quickly 
whether  it  is  iron,  or  sted,  not  positivdy  always,  but  generally  speak- 
ing, and  quite  condusivdy.  When  you  take  tilie  short  seetion  of 
pipe  from  the  bath  the  pitting  ct  the  metal  will  show  a  more  or 
less  granular  structure  if  it  is  steel;  if  it  is  wroui^  iron  you  will  find 
a  fibrous  appearance.  It  does  not  take  so  very  long  to  make  the 
test,  and  you  can  demonstrate  to  your  own  satisfaction  in  that  Imgth 
of  time  just  whether  it  is  iron,  or  steel. 

Mb.  W.  J.  Haddow:  You  may  profit  by  the  experience  of  the 
machinist  and  arrive  at  the  same  eondusion  m  about  two  minutes 
with  a  hammer  and  chisd.  The  grain  of  the  iron  is  arranged  longi- 
tudinally; sted,  88  the  previous  speaker  has  said,  shows  little  grsnu^ 
lar  partides. 

Mr.  C.  W.  Wiles:  Any  man  who  cuts  pipe  or  ^oe^  into  a  shop 
and  puts  a  piece  of  pipe  into  the  cutter  can  tell  very  quick  whether 
it  is  steel  or  iron.  Another  method  of  test  is  by  the  use  of  a  thread- 
ing machine  on  a  piece  of  pipe;  the  WTOught  iron  will  take  a  sharp, 
smooth  thread.  Wrought  iron  cuts  and  threads  more  easily  than 
steel,  and  wears  the  cutting  and  threading  tools  less. 

Mb.  ILltmomd  W.  Fabldt:  The  last  speaker  referred  to  some- 
thing which  has  interested  the  speaker  for  some  time.  He  has  often 
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been  told  that  even  though  genuine  wrought  iron  pipe  weie  speci- 
fied it  was  very  donbtful  whether  it  would  be  recdved.  Our  fore- 
men have  often  said  that  the  pipe  purchased  in  recent  years  was  not 
as  good  as  that  which  we  used  to  get  and  their  statements  were 
borne  out  by  the  experience  which  two  plants  with  which  the  speaker 
has  been  connected  have  had  with  its  use.  The  old  pipe  lasted 
eighteen  to  IweiitA'-two  years  while  the  newer  pipe  on  nearby  serv- 
ices went  to  pieces  in  from  twelve  to  fifteen  years.  The  speaker 
has  several  times  noticed  that  the  threads  made  by  the  dies  on  the 
newer  pipe  were  not  as  bmooth  or  as  easily  cut  as  those  on  the  old 
pipe.  This  led  him  to  bdieve  that  the  metal  in  the  newer  pipe  was 
a  mild  steel  instead  of  wrought  iron.  Wherever  trouble  is  experi- 
enced with  internal  conosion  of  service  pipes,  and  no  corrosion 
takes  place  on  the  outside,  it  would  seem  that  ordinary  steel  pipe 
lined  with  natursl  cement  would  be  preferable  to  the  wrou^t  iron 
pipe  generally  supplied.  Experience  in  Watertown,  Massachusetts, 
and  in  several  other  New  England  towns  indicates  that  this  pipe 
will  be  practically  as  good  at  the  end  of  fifteen  or  twenty  years  as 
when  it  was  put  in  place,  while  the  best  wTought  iron  pipe  often 
fills  with  rust  within  a  few  ycMrs.  Such  pipe  can  be  purchased  in 
quantity  and  lined  hy  the  repair  forces  when  there  is  nothing  else 
to  do.  The  c^ost  should  not  be  more  than  that  of  the  best  quality 
galvanized  wrought  iron  pipe. 

Mb.  a.  a.  Rbdcbb:  Another  interesting  test  can  be  made  by  those 
who  have  machine  shops,  you  can  make  it  very  easily,  take  a  piece 
of  steel  pipe  and  then  get  a  piece  of  wrought  iron  pipe,  and  make 
sure  that  it  is  wrought  iron  pipe.  Put  the  pipes  on  an  emerj' 
wheel  and  you  can  see  the  difference  in  the  sparks  that  arc 
produced  in  the  case  of  the  wrought  iron  as  compared  with  the  steel. 
You  will  be  surprised  at  the  difference  you  get  in  those  sparks.  That 
is  about  the  simplest  test  that  you  can  work  with  for  a  quick  test. 
You  will  never  be  fooled,  because  low  carbon  steel  cannot  possibly 
makethesamektndof  sparks  that  the  wroui^t  iron  pipe  win.  That 
is  one  of  the  most  poatiive  tests  that  have  been  foimd  up  to  the  pres- 
ent time.  In  our  committee  work,  this  is  one  of  the  points  that  we 
brought  up  in  connection  with  wrought  iron  and  steel,  and  after 
you  have  seen  the  sparks  once  you  can  never  be  fooled. 

Mb.  J.  M.  Divbn:  Let  us  hope  that,  when  the  committee  makes 
its  final  report,  there  will  be  a  recommendation  that  the  manuf ac- 
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tuTBTB  will  follow,  that  every  pipe  be  stamped,  so  that  ive  wUl  know 
who  made  it.  As  to  the  BinaU  demand  for  wroii^tinm  pipe  and  the 
prices  paid,  no  doubt  the  demand  will  be  met  by  the  manufaetuierB. 

The  speaker's  experience  in  buying  old-time  pipe  in  the  open 
market,  as  against  the  present  steel  pipe,  is,  that  the  old-time  pipe 
would  last  about  double  the  time  of  the  new.  We  were  sure  tlmt 
it  was  wrought  iron  pipe,  because  there  was  no  steel  pipe  made 
then.  We  do  knov.  (liat  there  are  certain  manufacturers  that  do 
not  make  anjihing  hut  wrought  iron  pipe.  You  arc  safe  in  buy- 
ing from  them;  but  in  bu>4ng  from  the  dealers  you  cannot  be  sure 
what  kind  of  pipe  you  arc  getting  unless  there  is  a  requirement  that 
the  name  of  the  manufacturer  be  stamped  on  every  length  of  pipe. 

Mb.  R.  J.  Thom&b:  We  are  usmg  mostly  wrought  iron  pipe  for 
large  services  and  driving  weUs,  and  have  never  had  any  diffieulty 
in  geftting  all  we  want.  In  buying,  we  spedfy  that  no  pipe  will  be 

accepted  unless  every  length  is  branded.  The  speaker  is  surprised 
to  hear  of  any  difficulty  in  obtaining  wrought  iron  pipe.  We  buy  a 
carload  at  a  time.    Of  course  the  price  is  highor  than  for  steel  pipe 

but  it  will  last  longer  and  wear  better.  Occasionally  we  have  tried 
steel  pipe  but  it  has  not  proved  n«  satisfactor}'  as  the  iron.  From 
our  experience,  confinned  by  the  e.x|x^rience  of  others,  as  found  in 
papers  read  here,  and  from  those  who  have  made  tests  for  a  length 
of  time  of  wrought  iron  pipe,  it  has  proven  satisfactory.  In  regard 
to  services  for  inch  pipe  and  |  inch  pipe  we  use  lead  lined  iron 
pipe. 

CASE  OF  VALVES 

Packing  and  material  used  for  packing;  Lasting  qualities  of  vari- 
ous packingB;  Setting  of  valves  to  permit  packing  without  digging 
up  the  streets;  (^ling  valves,  both  stuffing  boxes  and  gears. 

Mr.  M.  L.  Worrell:  In  regard  to  material  used  for  packing 
valvp?,  the  most  satisfactory  one,  one  that  has  you  may  say  life 
everlastmg,  is  lead  wool.  Once  you  pack  a  valve  properly  with 
lead  wool,  your  job  will  stand  forever,  something  else  will  have  to 
give  way  before  it  does. 

Mr.  William  Lubcombb:  Will  the  speaker  please  tell  how  many 
years  he  has  used  lead  wool  for  packing  valves? 
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Mb.  M.  L.  WoBBBUi:  Sinoe  it  was  fint  put  011  the  market,  and 
have  never  had  to  pack  the  same  valve  acain.  Do  not  leeaU  how 
.  many  yearn  ago  that  was. 

Mr.  a.  a.  Reimer:  That  sounds  good,  but  the  speaker  thinks  we 
ought  to  have  a  Httie  longer  period  of  time  to  prove  its  value.  We 
need  the  test  of  time.  With  us  we  specify  hi^h  grade  Itahan  hemp 
packing  laid  in  tallow.  We  have  had  a  twenty-live  years  test  of  that 
without  repacking  except  for  examination,  and  on  the  examination 
we  found  the  tallow  still  has  lubricating  value. 

Secbbtabt  Divbn:  Have  you  ever  tried  graphite  mfaced  with  the 
tallow? 

Mr.  a.  a.  Rbiubb:  Recently  we  have  been  adding  that  too;  but 
do  not  think  it  necessary. 

Mr.  W.J.  Connor:  Does  the  gentleman  who  suggested  lead  wool 
use  any  graphite  or  lubricant  with  the  lead  wool? 

Mb.  M.  L.  WoBBXiiL:  In  some  cases,  and  in  some  not.  The 
speaker  has  not  found  any  difference  in  the  work.  It  was  the  idea 
of  one  man  we  had  to  use  both  oil  and  graphite  mixed  with  the 
lead  wool,  but  it  was  rather  mussy,  and  it  makes  just  aa  tif^t  a 
joint  without. 

Mr.  W.  E.  Haseltime:  Have  you  tried  lead  wool  for  packing 
fire  hydrants? 

Mb.  M.  L.  Wobbell:  No,  sir. 

Mr.  Charles  McDonald:  Have  the  members  who  used  lead 
wool  had  oocadon  to  op^  up  and  examine  tiie  job  very  often? 

Mr.  M.  L.  Wohhell:  The  way  wc  came  to  use  lead  wool  the  first 
time,  was  because  we  had  not  anything  else  handy  to  use  out  on  the 
job,  and  it  occurred  to  the  speaker  that  it  would  be  a  good  thing 
to  try.  He  had  not  looked  into  it  before,  but  used  it  again,  and  at 
the  present  time  the  engineer  at  the  pumping  station  is  using  it; 
with  a  metallic  packing,  it  answers  the  purpose  veiy  weD.  We  are 
using  it  on  both  large  and  small  valves. 
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A  Member:  Tn  1907  we  took  out  alxut  475  valves  from  6  inches 
to  12  inches  inclusive,  and  on  repacking  lubricated  with  tallow  and 
graphite.  We  have  examined  the  valves  and  the  packing  occa- 
sionally, and  it  seeins  to  be  in  apparently  aa  good  condition  now  as 
it  was  when  the  packing  was  first  placed.  The  'valves,  most  of 
them,  have  been  operated  only  at  stated  intervals  when  th^  were 
opened  or  closed. 

Sbcbetakt  Divbn:  Another  question  which  mi|^t  come  up  in 
this  connection  is  whether  the  vahre  as  it  comes  from  the  factory 
is  packed  as  it  should  be  with  durable  paddng,  or  whether  the 
valve  should  be  repacked  before  putting  it  in  service? 

Mk.  Raymond  W.  Pabun:  While  operating  a  plant  in  the  Middle 
West  it  was  found  necessary  to  repack  practically  all  of  the  valves 
even  before  they  were  put  in  place  for  the  first  time,  as  the  water 
in  the  system  corroded  the  valve  stems,  so  that,  on  opeuuip  or 
closing,  the  packing  was  cut  out  and  leakage  started.  In  repaekine: 
the  foreman  used  a  small  tight-fitting  lead  washer,  followed  by  pack- 
ing made  of  either  lead  wool  or  hemp,  lubricated  with  graphite  or 
graphite  and  oil,  with  another  small  lead  washer  on  top  of  the  whole 
to  keep  it  in  place  until  the  packing  nut  could  be  well  started.  The 
noun  dependence  was  placed  upon  the  graphite  in  this  packing,  and 
the  resdts  seemed  to  be  very  satisfactory. 

The  foreman  who  had  had  a  number  of  years'  experience  with 
this  material  was  of  the  opinbn  that  no  further  trouble  would  be 
experienced* 

owMnamp  of  inrrBBs 

A  general  dmcussion  of  who  should  own  the  water  meters,  and 
experience  wiih  publicly  and  privately  owned  meters.  Care  of 
privately  owned  meters. 

Mb.  Gbobob  Houston:  On  the  question  of  the  ownership  of 
meters,  in  order  not  to  take  up  any  more  time  than  necessary'  to 
cover  this  point  as  thorou^y  as  possible  in  the  fewest  words>  the 
speaker  will  read  an  extract  from  a  paper  of  his  that  was  read  before 
the  Central  States  Water  Works  Association  at  Cleveland  in  1911, 
with  reference  to  the  ownership  of  meters. 
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Some  coniend  tbat  it  is  beat  for  the  municipality  to  retain  the  ownerehip 
of  meten  for  the  reason  that  it  gives  the  city  full  control  in  the  care  and  in- 
spection of  thrm,  which  it  could  not  have  were  they  owned  by  the  consumer. 
We  do  not  agree  with  those  who  hold  this  view,  as  experience  has  taught  us 
that  it  makes  no  dilBference  whether  the  city  or  the  individual  owns  the  meter, 
and,  as  fully  ninety  per  cent  of  the  meters  in  use  in  our  city  are  privately 
Oimed,  we  feel  us  though  we  are  quite  well  posted  on  the  question. 

M'hcn  wf  first  began  the  installation  of  meters  we  thought  best  that  the 
oily  should  own  them,  but  we  soon  found  that  people  were  very  careless  about 
proteoting  than,  partieularly  against  frost,  aiul  as  we  were  put  to  a  great  deal 
of  trouble  as  well  as  expense  by  reason  of  sueh  carelessness  we  set  about  to  find 
some  way  out  of  the  difficulty.  We  finally  hit  upon  the  plan  of  giving  the  indi- 
vidual the  privilege  of  either  buying  a  meter  outright,  or  renting  it.  If  he 
buys  it  he  gets  it  at  Cost,  and  if  he  rents  it  he  is  daarged  an  annual  rental  of 
2S  par  4sent  of  the  eost  of  the  meter  and  setting  same,  but  is  given  credit  fctf 
40  per  cent  of  all  rcrxtB  paid,  which  w  ill  pay  for  a  meter  in  full  in  ten  years. 
This,  as  you  will  probably  conclude,  is  a  modest  way  of  forcing  the  people 
to  own  meters,  but  it  has  worked  out  nicely  with  us. 

In  handling  matters  in  this  way  we  have  never  had  to  make  an  appropria- 
tion for  the  purchase  of  meters  except  the  first  one  of  S4000,  as  the  moneys 
received  from  rentals  and  the  sale  of  meters  has  enabled  us  to  keen  thr  wheels 
revolving,  and  have  a  supply  on  hand  at  all  times,  and  as  we  buy  them  only 
as  we  need  them,  they  are  generally  disposed  of  before  the  bill  oomes  due. 

We  have  never  had  any  more  trouble  exercising  full  control  over  privately 
owned  meters  than  we  have  over  those  owned  by  the  city,  and  we  find  that 
parties  who  own  their  own  meters,  as  a  rule,  take  more  pains  in  the  setting 
and  care  of  them  than  do  those  who  rent  them. 

1 1  might  be  well  to  state  th  :  i  v  i  do  not  rent  meters  that  are  above  1 }  inches 
in  size,  but  require  them  to  be  paid  for  when  installed,  and  SO  do  not  have  any 
large  expensive  meters  on  hand. 

If  conserving  the  supply  of  water,  by  a  complete  metering  of  plants,  were 
to  be  followed  out  by  many  of  our  cities,  where  a  shortage  of  water  now  existSi 
it  w  ould  be  found,  as  we  have  found  in  our  case,  that  they  have  an  abundaikt 
supply  for  all  present  needs  and  will  have  for  many  years  to  oome. 

This  paper  was  written  three  or  four  yesm  ago,  and  the  practice 
mentioned  haa  been  followed  eyer  since,  and  tlxe  speaker  doubts 
Yery  much  if  you  oould  goto  our  cily  and  by  vote  of  our  meter  users 
or  water  takers  have  the  plan  dianged  now,  because  they  prefer  to 
own  their  meters,  as  a  rule. 

Mb.  SsiiBURr  G.  Pollaxd:  Who  repairs  the  privately  owned 
meters  under  those  conditions? 

Mr.  Gborge  Houston:  The  city,  charging  cost  for  the  parts. 


Digrtized  by  Google 


TOPICAL  DUSCUBSION 


567 


Mr.  Gallagher:  Do  you  charge  for  the  actual  cost  of  repairs 
in  addition?  Do  yovt  charge  for  the  time  of  the  man  making  the 
ref^irs? 

Mb.  Gsorqb  Houston:  Yes,  in  some  cases. 

Mb.  Chables  E.  McDonald:  Does  the  cost  of  repairing  Uie me- 
ters become  part  of  the  cost  of  the  water  biU,  or  18  the  owner  dthe 
property  sent  a  separate  biU  for  repairing  the  meter?  Does  the  cost 
of  repairing  the  meto'  become  part  of  the  main  water  biU  that  re- 
mains unpaid? 

Mr.  Gxobob  Hoitbton:  Of  course  we  never  file  any  bills  as  a 
lien  upon  property.  If  they  fail  to  pay  bills  on  time  we  shut  the 

water  off,  and  it  remains  dosed  off  until  some  one  pays  the  bill. 
We  have  had  bills  of  that  kind  where  tlie  water  had  been  shut  oflf 
for  ten  years  on  account  of  non-pa^'uient  of  bills,  and  the  claim 
followed  the  property  right  down.  We  have  never  had  any  trouble 
at  all.  In  seventeen  years  our  <  (jl lections  have  averaged  approxi- 
mately $40,000  for  water  and  we  have  now  uncollected  less  than 
$300,  $240  as  the  speaker  remembers  it.  The  delinquent  water 
bills  are  all  collectible  and  will  be  paid  up  in  a  very  short  time. 

A  Mbubsr:  In  that  case,  suppose  a  oonsumer  should  pay  the 

part  of  the  bill  (Kjv^tng  the  water  consumed,  and  refuse  to  pay  the 
part  of  the  bill  covering  the  repairing  of  the  meter,  would  the  water 
be  shut  off  just  the  same? 

Mr.  George  Hot'ston-;  Just  the  same.  We  refuse  to  accept 
any  part  of  the  bill  unless  the  whole  is  paid.  We  have  two  methods 
of  collecting  for  repair  of  meters.  The  city  does  not  take  off  any 
meters  that  have  been  damaged  by  freezing;  they  require  the  prop- 
erty-owner or  some  one  for  him,  it  may  be  the  plumber  or  any  one 
else,  to  bring  the  meter  to  the  office.  Our  men  then  repair  the 
meter  and  we  make  out  a  bill  and  attach  it  to  the  meter  and  some 
one  has  to  pay  that  bill  before  the  meter  goes  out.  In  that  way  we 
have  no  big  account  for  meter  repairs  to  keep  track  of.  In  every 
case  when  repairs  are  made,  for  cause  other  than  freezing,  the 
meters  are  put  back  into  service  and  a  report  of  the  time  and  mate- 
rial is  made  to  the  office.  We  add  that  to  the  next  outgoing  bill 
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and  it  has  to  be  paid  at  the  same  time  the  bill  for  water  is  paid, 
regardless  of  whether  the  bill  is  being  paid  by  the  renter  or  by  the 
owner  of  the  propertv.  If  the  renter  pays  the  meter  rental  or  repair 
bill,  and  is  under  obligation  to  the  owner  to  pay  the  water  bill  only 
he  usually  collects  or  deducts  the  amount  paid  for  the  meter  rejjfiir!?, 
or  rental,  or  both,  as  the  case  may  be  from  the  next  rental  paid 
for  the  property;  bo  that  in  that  way  it  balances  up  very  nicely  and 
makes  no  trouble  to  apeak  of.  We  certainly  have  gotten  eAong  nicely. 

A  Mbubbr:  In  your  charge  do  you  eharge  back  to  the  property 
owner  in  all  caseo,  or  to  the  consumer? 

Mb.  Gbomb  HotrBTON:  fjverything  is  charged  against  the 
property. 

Mr.  Theodore  A.  Leisen:  Do  you  take  suniiar  action  in  regard 
to  a  frozen  meter  or  when  it  is  damag^  by  hot  water? 

Mr.  George  Houston:  The  same  procedure.  We  do  not  per- 
mit the  nteter  to  be  taken  out  of  the  ^nop  untfl  the  MU  is  paid. 

A  Mimbib:  Wiiat  is  your  method  of  adjusting  bills,  for  the  time 
meters  are  out  for  repairs. 

Mb.  Gbobob  Houston:  We  average  it. 

A  Member:  Do  you  average  the  daily  eonsumptidn  from  the  time 
it  was  put  in  up  to  the  next  r^ular  reading? 

Mr.  George  Houston':  As  a  rule  we  take  the  averajje  consump- 
tion during  two  (juarters  and  then  we  average  for  two  quarters;  we 
take  the  quarter  at  the  expiration  of  which  the  meter  was  taken 
to  the  shop  for  repairs  and  the  quarter  following,  that  is  when  it 
was  lehistaUed  after  tlie  repairs. 

A  Mbmbbb:  The  speaker  has  been  in  the  habit  of  charging  for  it 
during  the  quarter  sucoeedmg  wlien  the  meter  was  taken  out. 

Mr.  George  Houston:  Our  ordinance  provides  that  we  are  to 
folk»w  tiie  method  of  taking  an  average  for  a  charge  basis.  "Or 
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other  available  ixKformatkm."  Sometunee  we  have  to  deviate  from 
the  legular  oourse,  but  vary  rarely. 

Mb.  WAumL.  Wavbon:  Where  does  iheconwwwir  get  hie  meter? 
Must  he  buy  it  from  the  city  or  any  plumber,  does  he  use  his  own 
diseretioa  as  to  the  make  of  meter? 

Mr.  George  Houston:  The  city  reservps  the  right  to  furnish  the 
meters;  they  have  to  f!;et  them  from  thc^  city  from  the  smalleat  up 
to  the  largest,  size.  We  have  for  a  good  many  years  had  three 
different  kinds  of  meters  from  which  they  can  make  selections;  so 
that  not  any  one  single  kind  is  adopted  as  the  standard  meter  or 
the  one  that  they  have  to  take. 

Sin.  Patbick  Gbab:  Would  the  last  speaker  state  if  when  he  has 
a  meter  that  has  been  rumung  along  four  or  five  years  he  then  takes 
it  out  and  inspects  it. 

Mr.  Georob  Houston:  Once  in  a  while  we  do  but,  not  as  long 
as  the  bills  are  running  along  in  about  the  same  ratio.  If  indicated 
consumption  starts  to  go  down  when  a  party  has  been  const nntly 
quite  a  heavy  consumer,  we  have  the  meter  inspected  to  determine 
the  cause,  if  po{^ble.  ^ 

Mr.  i'ATKicK  Gear:  The  speaker  would  like  to  know  how  you 
get  around  a  case  like  this.  Suppose  we  installed  a  meter  in  a 
buildhxg,  which  was  occupied  by  the  owner  himself,  his  wife  and  a 
maid,  and  after  this  metar  was  put  in  it  registered  about  30  gallons 
per  day  per  capita.  During  the  summer  m<nKths  in  the  lawn  sprink- 
ling time,  the  meter  regpstered  460  gallons  per  day  per  capita,  and 
then  the  oonsiuner  would  claim  that  there  was  something  the  matter 
with  the  meter.  After  a  few  years  of  service  this  same  meter  would 
come  down  to  a  basis  where  it  would  run  about  75  gallons  per  day 
per  capita  and  the  consmncr  would  claim  that  the  meter  was  all 
right.  But  if  you  would  look  and  see  the  condition  of  his  lawn, 
you  would  sure!}'  say  that  tlie  lawn  wEvS  very  fine,  and  the  meter 
was  no  good.  0(  course  we  all  know  that  even,-  one  likes  to  praise 
their  own  method.  If  a  city  or  town  rules  that  the  consumer  must 
hay  his  own  meter,  and  those  meters  are  sold  at  different  prices, 
there  is  not  any  doubt  that  he  will  buy  the  cheapest  meter,  although 
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H  may  not  be  the  best  one.  You  wiU  have  » lot  of  tvoubfe  In  keeping 
tabs  on  dieap  meters,  seeing  whether  or  not  they  aro  doing  the  wwk 
laid  out  for  them,  and  finding  out  if  they  come  up  to  the  standard. 
Any  meter  that  has  been  working  regularly  for  five  or  six  years, 

should  be  taken  out  and  tested. 

In  our  city  the  inanufacturinp;  plants  run  pumps  and  when  these 
pumps  get  out  of  order,  the  met^Ts  installed  there  niiisi  do  all  the 
work.  In  some  of  the  plants  X\w  meter  will  register  200,tX)0  cubic 
feet  for  one  month  and  the  following  nioiiih  may  run  60  cubic  feet, 
which  would  indicate  that  the  meter  was  stopped.  When  we  send 
out  the  bill  to  them  estimating  it  on  a  six-months'  basis,  the  manu- 
facturer will  oome  in  and  say  that  he  did  not  use  the  amount  charged 
for,  and  rather  than  have  any  trouble  with  him  we  cut  it  down 
some. 

If  the  consumer  owns  the  meter  he  may  take  it  out  when  he 
pleases,  but  if  you  should  want  to  take  it  out  for  a  test,  he  would 
t€ll  you  very  quickly  that  the  meter  belonged  to  him  and  that  you 
had  no  right  to  touch  it.  Then  ail  your  troubles  would  start. 

Mr.  Fr.\ncis  C.  Hersey,  Jb.  :  In  regard  to  the  first  part  of  this 
question  as  to  whether  the  city  shall  own  the  met^^r,  we  could  find 
out  very  quickly  the  situation  in  the  places  represented  by  offi- 
cials here  by  asking  first  of  all  those  who  live  in  places  where  the 
meters  are  owned  by  the  water  works  to  stand  up,  and  then  ask  all 
those  who  live  in  places  where  tt^  consumer  owns  the  meter;  and 
this  vote  might  shed  some  li|^t  on  the  question. 

(Vote  not  taken.— Editob.) 

Mr.  W.  E.  Hasbiainb:  That  mi^t  be  all  right  if  we  all  approved 
of  the  method  that  we  ourselves  are  using.  In  our  case  the  con- 
sumers own  the  meters,  but  the  speaker  does  not  believe  it  the 
prop^  i^tem. 

Mr.  George  Houston:  Mr.  Gear  ought  to  have  entered  the 
profession  of  the  law  rather  than  the  busme^s  of  managing  a  water 
plant,  for  he  certainly  would  have  made  a  very  good  lawyer.  He 
aska  quest  ions  in  rapid  succession  and  then  he  suggests  the  answers 
and  draws  the  conclusion  himself,  that  the  only  way  for  a  city  or 
corporation  to  have  any  oontiol  over  their  meters,  without  getting 
into  a  row  with  the  man's  wife  or  the  man  himself,  is  to  let  the 
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municipality  or  the  corporation  own  tliem.  Now  the  speaker  stands 
hm  to  say  to  you  that  a  whole  lot  of  the  trouUe  that  every  water 
works  man  has  is  due  lai!gely  to  his  own  penonality.  If  you  do  not 
believe  in  your  own  system,  if  you  do  not  believe  it  is  ti|^,  you. 
certainly  win  have  a  hard  job  convindng  the  people  that  it  is  right; 
but  if  you  arc  soul  and  body  given  over  to  the  idea  that  you  aie. 
right  and  what  you  are  advocating  is  right,  you  wiXi  not  havn  any 
trouble  in  convincing  the  people.  We  probably  have  less  trouble 
in  Kalamazoo  over  our  right  to  take  off  a  meter  and  look  after  it 
than  is  had  in  any  city  in  the  countn,^  whether  the  meters  are 
owned  by  the  municipality  or  a  private  company,  or  by  the  indi- 
vidual. We  simply  give  them  the  right  to  pay  for  the  meter  if  they 
want  to  or  else  pay  a  rent^il  to  the  city  for  the  meter;  but  we  con- 
trol it  just  as  much  as  if  it  was  owned  by  the  city  itself.  We  cer- 
tainly have  less  trouble  along  the  line  of  getting  the  ooosumers 
themselves  interested  in  the  meter  than  we  would  have  if  they  did 
not  own  it.  It  does  not  make  any  di£ferenoe  whether  a  large  major- 
ity of  the  people  here  at  this  meeting  live  in  dties  where  the  meter 
is  owned  by  the  municipality  or  the  corporation,  or  whether  they 
live  in  cities  where  the  majority  of  the  meters  are  owned  by  the 
individuals;  that  does  not  make  any  difference  as  to  the  right  of  the 
question  As  said  in  the  speaker's  first  talk,  it  depends  upon  the 
individuality  of  the  man  whether  he  has-trouble  or  whether  lie  does 
not.  The  last  gentleman  that  spoke  said  that  in  his  city  the  meters 
were  owned  by  the  consumers,  but  he  did  not  believe  in  it.  He 
will  have  a  hard  time,  the  speaker  will  guarantee,  in  getting  meters 
out  of  a  man's  place  unless  the  city  owns  them,  when  he  wants  to 
inspect  the  meter. 

■ 

Mb.  W.  a.  Patton;  If  we  were  all  situated  as  favorably  as  our 
fiiend  in  Ealamasoo^  where  they  raise  so  much  oeleiy  that  all  his 
patrons  have  their  nerves  quieted  in  advance,  we  mig^t  find  that 

under  those  conditions  we  would  be  able  to  take  out  an  under 
r^fistering  meter  without  a  fight.   But  down  our  way  we  would 

have  a  law  suit  at  the  drop  of  the  hat  if  we  were  to  try  it.  The 
speaker  therefore  thinks  it  Ix^tter  for  the  company  to  own  the 
meter,  for  then  we  can  take  out  our  own  property  without  trouble* 

Mr.  W.  E.  Has?:ltine:  la  Wisconsin  we  are  controlled  by  the 
railroad  conunission,  which  is  a  big  conunission  and  an  extremely 
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good  one.  We  ate  abo  interested  In  gas  and  eleetrie  property. 
WeownourgasandeJeotricmetem.  We  would  not  allow  oonaiinieni 
to  own  them  if  we  could  help  it.  We  want  to  own  the  meters  our- 
aeUnea.  It  is  much  more  satiafiustoiy  in  the  case  of  gas  and  electric 
oompanieB  and  the  speaker  does  not  see  why  it  should  not  be  equally 
so  with  water  metem. 

Mr.  C.  W.  Wiles  :  We  havo  about  90  per  cent  of  our  meters  owned 
by  the  company  and  10  per  cent  owned  by  individuals.  The  speaker 
is  free  to  say  that  he  does  not  know  whether  we  could  stop  them  from 
buying  meters  or  not;  but  has  not  tried  to  very  much.  If  a  man 
wanted  to  own  his  own  meter  the  speaker  has  said,  All  right," 
but  he  does  believe  in  the  ownership  of  the  meters  by  the  company; 
for  this  leason,  if  you  have  a  meter  that  has  heen  running  along 
five  or  six  yean  and  you  go  over  your  books  and  find  that  the  meter 
has  been  dropping  bdiind,  that  meter  oui^  to  come  out.  We  took 
out  over  forty  this  spring,  because  we  thou^t  they  had  been  run- 
ning longer  than  they  ought  to  run  correctly. 

We  found  that  75  or  80  per  cent  of  those  meters  had  been  run- 
ning slow,  so  we  took  them  out  without  asking  anybody's  permis- 
sion. We  Bimply  recorded  on  our  books  that  the  meter  had  been 
changed  and  another  meter  put  in.  We  did  not  go  to  the  owner 
of  the  property  about  it  aiiti  say,  "We  are  going  to  take  this  meter 
out;"  we  isinij)ly  go  and  take  it  out  and  put  another  in  its  place.  If 
you  were  to  take  the  meter  out  without  putting  another  in  its  place 
you  would  have  to  estimate  the  consumption  until  sucli  tiuie  as  you 
did  place  another  meter.  One  advantage  of  the  company  owning 
the  meter  is  that  there  is  no  eontroversy  over  its  ownership.  If  the 
customer  owns  the  meter  and  it  fkeeaes  you  will  have  trouble  when 
you  go  to  take  the  meter  out  and  amags  the  water  that  is  used 
while  it  is  out.  If  you  own  the  meter  you  do  not  have  any  trouble. 

Mb.  Gbobqb  HoimroN:  Why  don't  you  repair  it  in  the  first  place? 
How  many  dki  you  send  back  to  the  faotoiyt 

Mb.  C.  W.  WiLBs:  We  sent  back  fifty  of  them  kst  year. 

Mb.  Gbobob  Houston:  Then  your  repair  shop  is  not  what  it 
lyught  to  be. 
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Mr.  C.  W.  Wiles:  We  cannot  repair  a  badly  sprung  brass  meter, 
we  have  no  aqiiidiaiioes  for  liringiiig  saoh  a  meter  badt  to  plaee. 
Mort  of  those  ihsA  we  hsve  had  to  send  bade  have  been  large  aiaa 
mefcerB.  We  find  that  H  is  much  more  eonvement  to  take  the 
meter  o«it  and  put  another  m  its  place  and  ^bea.  repair  the  one 
taken  out  when  we  get  ready. 

Mb.  George  Houston:  Mr.  Gear  said  that  if  the  consumer  paid 
for  his  own  meter  he  would  always  select  a  cheap  meter  in  prefer- 
ence to  a  better  grade  We  have  meters  that  we  sell  for  $6.75,  $7.00, 
S7.50,  and  $8.75  for  tlie  f  inch  size.  Since  the  17th  of  last  June 
we  have  put  in  approximately  500  meters  on  lines  where  the  people 
bought  them.  There  has  been  but  one  of  the  $7  mefccrs  put  out, 
and  about  three  of  the  $6.75  meters,  and  they  were  put  on  places 
that  the  Board  of  Health  had  ordered  connected  with  sewers,  and 
mnsted  that  a  water  supply  be  carried  m.  Ihe  propertieB  m  two 
of  these  cases  had  been  taken  over  by  foredosure  of  mortgagesi 
and  were  owned  by  men  who  lived  east  and  they  wanted  tiie  cheap- 
est meters  they  oould  get.  It  is  noi  true  that  the  Kalamasoo  people 
buy  the  oheapest,  even  if  they  do  eat  a  lot  of  celery. 

Mr.  Henry  P.  Bohmann:  Milwaukee  has  about  161,000  meters 
in  service,  all  of  which  are  owned  by  the  consumer.  The  speaker 
wishes  to  go  on  record  that  meters  should  be  owned  by  the  city. 
Our  experience  has  proved  that  to  be  the  correct  position. 

The  Railroad  Commission  of  Wiaconsm  has  in  every  instance  ruled 
that  the  utility  must  furnish  the  meter,  and  a  special  ruling  was 
necessary  for  Bfilwankee,  for  the  reason  that  we  would  have  been 
obliged  to  purchase  a  lot  of  old  junk  in  order  to  get  possession  of  the 
privately  owned  meters.  The  water  department  started  out  cor- 
rectly. Mr.  Bensenberg,  dtj  engmeer,  at  that  time,  had  charge 
of  the  water  department,  and  selected  what  he  considered  the  best 
meter.  Several  aldermen  ho  happened  to  be  plumbers  were  anx- 
ious to  get  the  agency  of  different  meters,  and  finally  succeeded  in 
getting  a  resolution  through  the  eommon  council  coTiipelling  the 
consumer  to  furnish  the  meter.  As  the  result  of  their  activities  we 
now  have  about  thirty-five  different  makes  of  meters  in  service, 
good,  bad  and  indifferent;  whereas  if  the  department  owned  and 
had  the  selection  of  the  meters  we  would  have  confined  ourselves  to 
about  two  or  three  good  types.    The  meters  are  furnished  by  the 
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plumbers,  who  chaige  anywhere  from  $10  to  120,  whereas  if  the 
department  owned  the  meter  we  would  buy  in  laige  quantitiea  and 
would  furnish  them  for  or  $6.  Indirectly  that  would  be  of 
benefit  to  every  consumer.  We  have  thirty-five  meter  readers  who 
read  the  meters  monthly  and  report  as  to  how  they  are  registering. 
If  they  are  not  registering  properly  the  next  step  is  to  take  out  the 
meter,  send  a  written  notice  to  the  consumer,  and  nsk  him  to  sign 
the  notice  to  have  the  meter  repnirrd.  The  party  has  ten  days  to 
sign  and  send  in  that  notice.  If  he  happens  to  be  a  tenant  it  usu- 
ally requires  ten  days  before  tho  notice  comes  in.  In  the  meantime 
the  meter  is  waiting  in  the  shop.  After  the  expiration  of  ten  days 
it  is  repaired,  and  then  it  necessitates  a  second  trip  to  replace  that 
identical  metor.  In  the  meantime  the  water  registrar  is  advised 
that  the  meter  has  been  taken  off  temporarily  and  i^plaoed,  and 
then  the  account  is  averaged  This  is  a  simple  proposition  in  the 
ordinary  residence;  but  out  of  our  total  revenue  one-half  is  paid  by 
one  hundred  large  consumers.  We  have  a  number  of  them  that 
are  paying  from  120,000  to  $25,000  annually.  It  is  very  difficult 
to  find  a  proper  way  or  method  of  averaging  the  account  when  the 
customer  is  using  from  S25,000  to  S75.0(K)  worth  of  water  a  year. 
We  notice  that  whenever  a  meter  is  taken  olT  it  is  always  claimed  to 
be  during  the  dullest  season.  The  fact  that  gas  and  electric  utili- 
ties furnish  the  meters  is  pretty  good  evidence  that  the  water  depart- 
ments anti  companies  should  follow  suit. 

Mb.  Geobqb  Houston:  Did  yon  ever  have  or  hear  of  met^  that 
'  were  owned  by  the  dty,  those  large  metera,  that  would  stop  and 
would  necessitate  averaging  the  account? 

Ms.  Henry  P.  Bohmann:  No,  the  department  keeps  a  sufficient 
number  of  meters  on  hand,  so  that  when  a  meter  drops  in  registra- 
tion and  we  have  to  repair  it,  we  take  off  the  defective  meter  and 
inmiediately  replace  it  with  another  meter,  then  the  defective  meter 
is  brouglit  into  the  siiop  and  put  in  shape  T'nder  our  present  con- 
ditions wo  have  to  replace  that  identical  meter. 

In  csL»ii  of  meter  repairs,  we  charge  only  the  actual  cost  of  repair, 
of  which  we  keep  a  record  of  each  particular  job;  tlien  we  charge 
the  overhead  expense.  A  meter  repair  job  is  like  a  doctor's  bill, 
it  comes  unexpectedly;  it  is  always  unsatisfactory.  We  are  spend- 
ing something  like  160,000  on  meter  repairs  yearly.  *  The  speaker 
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has  ft  meter  in  his  house  that  has  sew  cost  one  cent  for  repairs. 
He  would  be  wiUing  to  assign  the  ownership  of  that  meter  to  the  city 
with  the  underatanding  that  they  would  replace  it  every  time  it 
needs  repair;  and  does  not  see  why  every  property-owner  cannot 
assume  the  same  podticm. 

Mr.  H.  B.  Morgan:  The  question  of  who  should  own  the  meter — 
the  wak^r  department  or  tho  ronsumor,  is  probabi}  lioubHng  most 
of  us.  The  speaker's  experience  is  that  the  meter  should  be  owned 
by  the  water  department,  for  the  reason  that  we  then  would  have 
full  control  of  it,  and,  if  for  any  reason  it  became  necessary  to 
remove  a  meter  and  put  another  one  in  its  place,  we  would  not  be 
compelled  to  aigue  with  the  consumer  as  to  its  condition,  as  in  a 
great  many  cases  you  would  have  to  do  if  he  owned  the  meter,  and 
in  nine  caaes  out  of  every  ten  you  would  utterly  fail  to  convince 
him  that  his  meter  was  not  correctly  registering  the  water  passing 
through  it. 

At  one  time  scnne  of  our  consumers  owned  their  meters  and  we 

always  experienced  a  great  deal  of  trouble  whenever  it  became  neces- 
sary to  remove  one  for  repair  or  to  put  another  in  its  place. 

In  one  particular  ease  where  tiie  then  manager  of  our  company 
was  discussing  with  the  consumer  the  condition  of  his  meter  and 
the  necessity  of  removing  it  for  repair,  he  told  the  consumer  liow 
hard  water  acted  on  the  brass  in  the  meter  and  caused  the  meter  to 
slow  up  and  in  many  cases  to  absolutely  stop.  The  consumer  said 
to  him,  "Well,  if  your  water  has  that  effect  on  brass,  what  effect  will 
it  have  on  my  stomach?"  The  nuuuiger  was  stumped  for  a  second 
and  then  replied,  "Well,  your  brass  is  not  in  your  stomach." 

Mr.  Chairman,  the  speaker  did  not  expect  to  enter  into  this 
discussion,  but  finds  that  Ik  will  have  to  keep  out  of  this  conven- 
tion if  he  wants  to  keep  out  of  discussions. 

Mr.  Walter  L.  Watson  :  .Somebody  has  well  said  that  the  con- 
sumer should  not  be  expected  to  pay  for  tlie  meter  that  measures 
water  any  more  than  as  a  patron  of  a  grocery  store  he  would  be 
expected  to  pay  for  the  scales  that  weigh  the  sugar. 

Mr.  Patrick  Gbar:  The  speaker  finds  great  pleasure  in  sitting 
down  with  his  friend  from  Kalamasoo,  and  talking  about  the  water 
department  of  that  place.  His  department  is  something  like  ours 
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was  some  years  ago.  An  old  man  who  came  to  work  for  the  depaii- 
ment  ftwk  ita  foundation  was  working  in  the  rtroet  one  day  when  a 
traveling  man  stepped  up  to  him  and  said, 

"Is  this  a  municipal  department,  or  a  private  OOiporation?" 
"No,  it  belongs  to  John  O'Brien  and  Mr.  Hardy." 

Now  it  would  seem  that  it  is  the  same  in  Kalamazoo  and  what- 
ever this  friend  says  is  law  in  hk  town. 

Mr.  Kirkpatrick,  who  was  the  former  superintendent  and  wlio  is 
now  manager  of  the  City  Gas  and  Electric  Department,  wanted 
to  buy  the  6-inch  meter  installed  at  his  plant,  but  our  department 
would  not  sell  it.  If  we  did  aell  it  we  would  loae  the  660  per  year 
lental  eharge. 

Sbcbbtabt  Divbm:  Does  the  660  rental  pay  for  any  water? 

Mb.  Paibick  Geab:  That  is  for  rental  on  the  meter.  He  used 
a  large  amount  of  water  on  the  Fourth  of  July,  so  that  we  will  get 
|5  for  the  water  used  and  .?(30  for  the  meter. 

From  two  concerns  that  we  charge  $40  rental  on  a  4-inch  meter, 
we  receive  about  SIO  for  the  water  used.  You  can  see  that  if  they 
owned  the  meter  we  would  lose  the  rental  charge. 

It  seems  in  this  couventiuu  that  it  is  very  much  the  same  as 
what  General  Hancock  said  when  he  was  nmning  for  President, 
in  the  year  1880;  he  said  that  the  tariff  was  a  "local  issue."  The 
meter  question  is  a  local  issue,  and  must  be  handled  according  to 
the  conditions  eidating  m  the  different  cities  and  towns.  Every- 
body thinks  that  his  own  department  is  all  right.  The  speaker 
never  had  any  trouble  with  the  people  in  Holyoke,  but  was  afraid 
that  our  friend  from  Kalamaxoo  may  have  in  his  town,  and  wanted 
to  advise  him  to  oome  OYer  on  the  popular  side  of  municipal  owner- 
ship of  meters. 

Mr.  E.  E.  Davis:  Probably  the  experience  of  my  town  dates  back 
with  regard  to  meters  farther  than  that  of  any  city  in  the  United 
States  outside  of  New  York.  The  first  meter  that  ever  came  to 
Richmond  was  made  in  1858,  and  was  a  1-uich  meter  and  weighed 
600  pounds.  It  waa  too  "bunglesome"  and  too  heavy.  It  was 
tried  for  a  while  but  never  was  satisfactory.  In  1874  Mr.  John 
KeUy  came  to  Richmond  and  the  superintendent  of  the  water  works 
gave  him  an  order  for  four  meters.  The  speaks  was  the  plumber 
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for  ibe  department  at  tbat  time  and  bis  duties  being  almost  any- 
tbmg  from  superintendent  down  to  phnnber,  be  put  tbe  metersin 
tbat  bought  from  Bir.  Kelly  and  used  tbem  to  test  for  waste. 
We  also  bought  a  f -inch  Hartford  meter  put  it  on  a  Ihnery  stable 
where  the  man  was  paying  under  the  ordinance  $65,  and  the  meter 
reading  at  the  rate  of  25  cents  per  1000  gallons  made  his  bill  run  up 
to  $125.  So  then  wc  started  to  convince  the  city  council  that  there 
was  a  pjeat  deal  of  wasto:  hut  they  would  not  be  convinced.  In 
1888  the  city  set  a«irle  niooo  \vom  its  consi ruction  account  for 
meters,  giving  them  to  parties  tliui  naked  for  them,  and  charging 
them  $2  a  year  for  the  use  of  the  meter  and  25  cents  per  1000 
gallons  for  the  water.  The  large  factories  began  to  sec  where  they 
could  save  money  provided  that  the  city  would  reduce  the  rate, 
and  they  put  in  th^  own  metei:s.  We  were  charging  $2  a  year 
ffst  rent  of  meters,  but  the  attorney  (tedded  tbat  we  could  not 
collect  that  because  we  charged  hi  advance;  so  tbe  |2  rent  was 
taken  off  and  tbe  parties  that  got  meters  from  tbe  city  paid  the 
regular  straight  rate. 

A  good  many  years  after  that  our  pumpage  rose  to  a  tremendous^ 
high  figure  while  the  pressure  was  going  down.  The  speaker  made 
numerous  tests  to  demonstrate  to  council  that  waste  was  going 
on  and  that  meters  should  be  adopted;  but  they  decided  then  that 
they  would  not  take  any  action  but  would  allow  the  people  to 
purchase  their  own  meters,  and  a  great  many  people  bought  meters. 
The  lowest  bill  that  any  of  them  had  was  $3.38  a  quarter  ordinance 
rate.  We  charged  by  the  month,  and  the  majority  of  the  bills  were 
reduced  to  66  to  75  cents  a  month,  through  meters.  One  man  paid 
$1.68  a  year  for  water  through  his  meter.  An  old  man  on  a  side 
street,  that  ran  a  shoe  shinmg  place,  did  not  get  any  reading  from 
bis  meter  and  he  paid  38  cents  for  the  entire  year.  We  finally 
got  the  city  council  interested  in  the  idea  that  waste  was  going  on, 
and  they  voted  us  $15,000  to  purchase  meters.  We  put  the  meters 
on,  and  charged  a  flat  rate  of  15  cents  per  1000  gallons.  Everybody 
wa,s  working  then  for  the  meters.  The  question  arose  as  to  the 
meters  purchased  in  between  the  time  that  we  originally  purchased 
when  we  paid  $13  a. piece  for  them  as  to  whether  a  cheaper  meter 
would  be  acceptable  to  the  city.  That  was  in  the  days  before  the 
disc  meters  were  invented.  After  the  disc  meter  came  in  we  stopped 
buying  them  for  the  consumer  and  tet  tbe  consumer  buy  for  him- 
self. Tbe  city  would  put  in  tbe  meter,  and  then  the  question  would 
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oome  up  as  to  who  was  to  pay  for  it.  That  questioii  has  been  up 
since  1885,  but  never  decided. 

We  have  tried  every  way  in  the  world  to  find  out  which  is  the 
best  way  of  controlling  the  meter?  I'lie  city  puts  in  the  connec- 
tion between  the  street  and  the  property,  hut  the  plumber  furnishes 
the  lead  pipe  to  make  that  cormpction,  Wp  furnish  the  meter  and 
put  it  at  the  curbstone.  We  charge  them  a  muiimum  rate  of  not 
ie^s  than  $8  a  year.  If  a  consumer  wants  a  meter  put  in  for  his 
premises  larger  than  1-inch  he  pays  the  cost  not  only  of  the  meter 
but  the  connections,  outside  of  the  labor.  The  fire  underwriters 
and  insurance  people  liave  all  been  jumping  on  the  speaker  because 
he  has  positively  declined  to  albw  an  insurance  connection  larger 
than  6-inch  for  fire  protection. 

Another  question  that  has  come  up  about  meters  is  as  to  who 
shall  keep  them  in  repair.  The  city  of  Richmond  keeps  all  meters 
in  repair  up  to  2>inch.  If  a  meter  larger  than  2-inch  is  found  not 
wwldng  due  to  wear  the  necessary  parts  are  ordered  from  the  fac- 
tory and  the  bill  is  sent  to  the  eon<?umer.  If  a  consumer  has  two 
connexions  in  his  liouse  the  city  furnishes  him  one  meter,  and  lie 
buys  the  other.  lie  does  not  know  what  kind  of  a  meter  he  buys 
because  the  agents  in  Richmond  all  charge  you  the  same  for  all 
kind,  S8.40  for  |-inch  met4»rs. 

Municipalities  that  own  their  water  works  shouUi  own  the  meters, 
because  then  there  is  no  question  about  the  repairs  or  anything 
else.  We  put  meters  on  to  prevent  waste;  the  city  of  Richmond  has 
saved  nearly  a  half  million  doU^ds  for  a  reason  that  all  of  you  gmtle- 
men  are  familiar  with.  If  you  are  going  to  furnish  water  at  flat  rates 
with  no  restriction  except  individual  inspection  you  will  make  a 
serious  mistakci  for  meters  are  inq>ectors  in  themselves  and  always 
on  the  job. 

If  a  meter  stops  we  average  the  bill,  nur)  ^rttlc  on  a  basis  of  the 
average  for  the  preceding  six  months;  or  if  the  consumer  objects 
to  that  method  we  will  let  the  meter  run  for  thirty  days  and  make 
the  average  in  accordance  therewith. 

We  endeavor  to  keep  the  meters  in  the  best  condition  that  we 
can.  Sometimes  they  can  be  repaired  right  at  the  customer's  prem- 
ises; at  other  times  it  is  necessary  to  send  them  to  the  dbop. 

Havmg  had  experience  with  meters  since  1874  the  speaker  thinks 
it  is  best  for  the  municipality  to  own  the  meter;  or  if  it  is  a  private 
meter  the  city  shoukl  control  it  and  keep  it  in  repair. 
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CUBB  COCKS 

Necessity  of  installing,  their  use  and  care;  advisability  and  prac- 
ticability of  placing  shutoff  in  tlio  streets,  at  or  neSLr  the  main,  to 
take  care  of  service  ieaka  outside  of  ihe  curb  line;  cost  of  street  boxes, 
keeping  record  of  tbem,  etc.,  as  compared  with  curb  boxes. 

Mk.  J.  M.  Diven:  When  the  speaker  started  in  the  water  works 
business  the  service  shutoflTs  were  all  at  the  main,  and  about  his  first 
work  was  locating  and  making  records  of  their  location.  Later  the 
shutoff  boies  were  all  muoved  to  the  curb  line,  curb  cocks  being 
metalled.  It  was  at  times  difficult  to  locate  and  clear  the  shutoff 
boxes  in  the  street,  and  It  was  thought  that  by  putting  the  shutoff 
at  the  curb  all  troubles  would  be  ended,  that  even  the  record  of  their 
location  would  be  unneoesaaiy.  This  proved  to  be  a  mistake,  as 
even  at  the  curb  there  are  troubles  and  records  of  locations  are  nearly 
if  not  quite  as  necessary  as  in  the  street. 

Troubles  with  lortkM  between  the  curb  and  main  have  led  the 
speaker  to  wonder  if  there  might  not  be  some  advantages  in  having 
the  shutoff  at  the  main.  Tt  is  often  necessary  to  dig  up  the  strrr-t 
to  shut  of!  a  service  at  the  corporation  cock,  or  to  shut  ofi"  a  block 
or  more  of  main  pipe,  to  inuk(;  repairs  to  a  leaky  service  when  the 
leak  is  outside  of  the  curb  cock.  A  shutoff  at  the  main  would  obvi- 
ate this  and  in  many  cases  save  cutting  two  holes  in  a  pavement, 
as  the  one  over  the  leak  would  be  the  only  one  necessaxy.  Shut- 
ting down  mains  b  not  good  policy  and  should  be  resorted  to  as 
8eld«»n  as  possible;  then  too  such  shotoffs  do  not  please  the  con- 
sumers, w  ho  are  put  to  considerable  inconvenience  and  annoyance. 

Heavier  boxes  would  be  required  if  located  in  the  street,  and  the 
question  is  whether  the  cost  of  c.vtra  excavations  and  the  annoy- 
ance of  shutting  off  sections  of  the  distribution  will  offset  the  addi- 
tional cost  of  sliutoff  boxes  located  in  the  street. 

"Mu.  Oscar  kfi,p:y:  The  speaker  would  liko  to  bring  up  the 
qufstion  of  the  meliiod  of  manufacture  of  lead  service  pipe.  He 
believes  ther(^  is  no  standard  of  manufacture  at  present.  There 
is  no  umtorniity  in  the  hardness  of  pipe  that  in  furnished,  and,  when 
put  up  in  reels,  the  joints  that  were  made  when  two  lengths  of  pipe 
were  conneeted  in  process  of  manufacture  are  often  found  to  have 
been  very  poorly  niade,  so  that  the  two  ends  of  pipe  Joined  together 
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in  the  reeto  mj  actually  fall  apart  when  subjected  to  dig^ 
bending.  It  would  seem  that  the  lead  flange  union  couplings  wluch 
are  being  used  to  a  large  extent  now  require  a  more  uniform  quality 
of  lead  than  the  old  wiped  joint.  The  speaker  believes  that  stand- 
aid  methods  of  manufacture  should  be  adopted  for  lead  pipe. 

Secretary  Diven:  Frequent  attempts  have  been  made  to  get 
information  concerning;  the  manufacture  of  lead  pipe,  especially 
standards  as  to  strength,  that  is,  the  heft  or  class  of  lead  to  use  for 
the  different  sizes,  along  the  lines  of  the  standards  ior  cast  iron 
pipe.  We  are  in  the  habit  of  purchasing  AA,  AAA  or  even  heavier 
pipe,  without  any  regard  to  the  sise,  thou|^  in  the  different  classes 
the  thickness  of  wall  of  pipe  is  the  same  for  all  siaes.  It  does  not 
seem  reasonable  that  as  thick  pipe  wall  is  required  for  a  {-inch 
pipe  as  for  a  S-inch,  but  we  have  no  tests  or  standards  to  guide  us 
in  the  purchase  of  lead  pipe.  What  we  need  is  a  standard  similar 
to  the  one  established  for  cast  iron,  jpving  the  class  of  lead  to  use 
for  different  sizes  and  dilTerent  pressures.  This  report  or  standard 
could  also  include  standard  for  quality  of  metal  used,  just  as  the 
specifications  for  iron  pipe  specify  the  quality  of  metal. 

This  question  has  been  brought  up  with  the  manufacturers,  but 
they  seemed  unwilling  t()  go  info  the  matter,  and  no  member  of  the 
Association  has  so  far  been  found  to  take  it  up;  to  make  the  needed 
tests  and  analysis  of  metal.  Most  of  us  are  undoubtedly  using  the 
wrong  classes  of  pipe,  too  heavy  for  small  siies  and  too  light  for 
the  large,  for  we  are  mostly  using  the  same  class  in  all  siaes.  The 
Association  win  do  a  good  work  if  it  can  establish  standards  to  guide 
users  of  lead  pipe. 

Mb.  M.  L.  Wobbbll:  Water  pipe  cast  in  16-foot  lengths  has 
recently  been  put  on  the  market,  and  the  speaker  has  used  some  of 
it  and  found  some  economy  in  its  use,  about  78  cents  per  ton  in 
6-inch  pipe,  and  would  like  to  bear  the  experiences  of  others  that 
have  used  it. 

Mr.  J.  M.  Diven:  As  the  weight  of  the  b(?ll  is  about  10  per  cent 
of  the  weight  of  a  length  of  pipe,  there  would  be  a  considerable 
saving  in  weight  of  metal  bought  when  longer  pipe  than  the  usual 
Standard  12-foot  lengths  was  used.  There  would  also  be  a  con- 
siderable saving  in  lead  for  joints,  with  16-foot  l^iigtfas  there  would 
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be  a  saving  of  one  joint  in  eyeiy  four  lengths  over  ISMbot  pipe. 
Hub  saving  is  easily  figured,  both  in  material  and  labor,  for  the 
different  sizes  of  pipe.  In  laiger  sixes  the  addUional  weight  to 
handle  might  be  a  disBdvantage;  also,  the  lines  would  have  to  be 
atraighter,  as  there  would  be  leas  chance  to  offset  at  Joints.  The 
speaker  can,  however,  give  nothing  from  personal  experience,  hnt 
trusts  that  such  members  as  have  used  the  pipe  in  the  new  lengths 
will  give  their  cxx>erienceR.  Wc  all  want  to  save  all  we  can  in  our 
construction  costs  and  are  keen  for  any  methods  of  manufacture  of 
maicnui  that  will  assist  us  in  this. 

Mb.  W.  F.  Wilcox:  The  speaker  is  not  a  pipe  manufacturer,  but 
the  company  with  which  he  is  connected  sdla  a  great  deal  of  pig 
iron  to  a  foundry  company.  Probably  the  reason  why  the  length 
has  not  been  increased  is  because  the  smaller  foundries  have  to  build 
the  spigot  end  of  the  pipe,  and  over  a  certain  sise  your  specifications 
require  that  a  certain  percentage  of  the  spigot  ends  may  be  cut 
off. 

The  hardest  part  of  the  casting  of  pipe  is  to  get  rid  of  the  honey- 
combed ends,  and  with  the  present  methods  12  feet  has  been  cstalj- 
lished  as  an  economical  length.  The  sin^akcr  believes  we  will  save 
more  money  by  letting;  tlic  pipe  manufacturers  work  out  the  pipe 
lengths  for  us  than  we  would  by  ;d templing  to  dictate  an  arbitrary- 
standard.  The  pipe  inakers  keei)  :i  large  laboratoiy  and  they  study 
their  manufactured  product  day  in  and  day  out.  The  speaker  would 
rather  have  the  opinion  of  some  of  the  founders  as  to  cast  iron  pipe 
than  that  of  all  of  the  testing  societies  there  are.  The  founders  live 
with  the  pipe,  they  know  it,  they  are  making  the  pipe  and  they 
know  how  to  make  it.  They  pile  up  all  of  thdr  cast  iron  in  differ- 
ent piles  and  each  pile  is  numbered.  A  detailed  analysis  of  each 
pile  is  carried,  and  they  rnn  tell  you  if  you  give  them  a  number  of 
pipe  in  the  large  size  what  mine  that  ore  came  out  of,  the  day  it 
was  manufactured  into  pig  iron,  the  day  it  reached  their  yard,  how 
they  made  up  that  mixture,  and  tiie  test  both  for  tensile  and  cross 
breaking  strain.  They  are  anxious  for  any  man  that  ever  buj'S  a 
foot  of  pipo  tfi  give  them  the  history  of  any  failure  there  is,  and 
there  have  been  instances  where  they  have  spent  hundreds  of  dollars 
following  up  a  small  break  simply  because  there  was  something  in 
the  pipe  that,  to  the  minds  of  pipe  manufacturers,  indicated  that 
something  had  got  by  them  in  (lie  manufacture  of  that  pipe.  The 
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speaker  haa  seen  pipe  30  inefaes  in  diameter  sent  back  to  the  aerap 
yard  after  it  had  been  accepted  by  the  inspector  in  (me  of  the  largest 

cities  in  the  United  States. 

If  you  will  go  to  one  of  those  pipe  foundries  for  a  week  you  will 
find  out  that  they  could  reduce  their  percentage  of  rejections  if  they 
would  turn  over  to  you  the  pipe  that  your  inspector  is  willing  to 
take.  The  speaker  has  lived  close  to  a  pipe  foundry  and  has  been 
able  to  see  how  they  study  their  manufacture.  It  is  wonderful 
how  they  make  i^pe;  the  care,  thought,  and  endeavor  that  they  put 
into  its  manufacture. 

Some  large  cast  iron  pipes  break  in  the  most  peculiar  manner. 
The  speaker  had  one  break  of  17  inches.  It  was  a  crack  right  down 
on  what  he  calls  the  belly  of  tlie  pipe;  a  little  rock  not  much  bigger 
than  the  end  of  one's  thumb  did  that.  We  used  the  hammer  that 
the  expert  hammer  men  use  in  breaking  up  big  castings  to  break 
that  pipe,  but  could  not  do  anything  with  the  hammer.  We  put  a 
stick  of  dynamite  on  the  pipe  b^ore  we  could  break  it  up. 

The  people  who  are  making  pipe  are  glad  to  receive  any  sugges- 
tions. It  would  be  well  for  this  convention  to  go  to  Birmingham 
and  see  how  they  make  the  eastings  and  how  they  are  endeavoring 
to  make  theni  the  best  they  know  how.  They  will  be  glad  to  have 
you  join  with  them  in  making  specifications  to  get  the  best  results 
in  the  most  economical  and  practical  way.  As  the  manufacturers 
develop  and  find  that  there  is  demand  for  a  better  pipe  they  will 
all  try  to  meet  the  demand.  Every  man  that  has  been  in  the  water 
works  bumness  twi»ity«five  years  wiU  tell  you  how  ih&y  used  to  use 
wooden  pipe  in  1820»  and  the  old  men  in  the  water  works  bunness 
will  tell  you  how  when  the  new-fangled  steel  pipe  came  out  the  older 
men  said,  "Well,  we  have  been  lasring  cast  iron  pipe  a  long  time  and 
we  will  let  the  boys  try  that  new  pipe." 

Control  of  a  pressure  wave  in  an  18-inch  water  main  5^  miles 
long  from  motor  driven  t  uridine  pump.  When  power  goes  off  at  power 
station  the  pressure  drops  to  10  feet,  and  reb<»unfls  up  to  420  feet, 
each  \\a\e  less  until  pumping  against  a  head  of  207  feet  with  a 
friction  of  32  feet  on  299  feet. 

Mb.  W.  F.  Wilcox:  We  had  an  experience  with  fluctuation  of 
pressure  in  a  52-inch  steel  pipe  which  had  a  tendency  to  flatten  as 
the  speed  of  the  pump  plunger  decreased  and  to  assume  a  circular 
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shape  when  the  speed  of  the  plunger  waa  at  ita  highest  movement. 
We  put  on  an  air  chamber  wMeh  had  ten  times  the  diameter  of  the 
digplacement  of  the  plunger,  and  ever  since  tiiat  time  have  had  no 
movement  in  the  pipe.  The  movement  of  this  pipe  was  tather 
peculiar.  The  general  manager  sent  a  message  one  day  to  start 
out  on  that  line  and  investigate  why  that  pipe  was  moving  two 
inches.  The  speaker  went  out  and  put  pointers  on  it  and  set  a  level 
on  top,  and  found  that  the  pipe  moved  ^  of  an  inch.  But  affor 
watching  it  for  some  time  it  was  fouiid  ihni  it  was  moving  an  inch 
and  a  half.  There  was  a  crack  right  down  the  back  for  the  entire 
two  mries  of  the  length  of  the  pipe.  The  engineer  with  whom  tlie 
speaker  was  located  had  advised  anchoring  the  pipe.  We  anchored 
it  with  concrete  anchors.  We  found  the  only  remedy  was  to  pro- 
vide an  air  chamber  of  ample  capacity  to  take  the  surges  of  the 
pump.  We  put  a  check  valve  at  the  end  of  the  pipe  next  to  the 
reservoir  and  air  relief  valves  to  i^lieve  any  air  that  might  accu- 
mulate in  the  pipe.  It  is  now  five  years  smoe  that  pipe  was  laid, 
and  we  have  never  had  to  spend  a  nickel  on  it. 

Mjr.  CfEoRGK  H(jR>rT'No:  The  speaker  has  had  some  experience 
in  controlling  fluctuating  water  pressure  in  pipe  lines,  one,  in  par- 
ticular, a  dr"icription  of  which  may  interest  you  and  also  be  of  some 
information  to  you. 

This  occurred  some  15  years  ago,  when  the  speaker  served  a 
company  as  general  manager  of  three  water  works,  two  of  which 
were  being  supplied  by  impounded  water  collected  from  a  water 
shed  eaitensive  enough  to  create  a  lake  of  considerable  dimensions. 
The  main  puminng  plant  was  located  alongside  of  this  lake  and 
deliveied  the  water  to  both  towns  through  a  single  pipe  line  20 
inches  m  diameter.  The  first  town  reached  was  one-half  mile  from 
the  source  of  supply,  and  the  other  20  miles  therefrom.  A  stand 
pipe  8  feet  in  diameter  and  140  feet  high,  was  located  near  the  first 
town  and  connected  with  th(;  supply  line  in  common  to  both  towns. 
At  the  farthest  town  the  water  v.:is  received  by  a  circular  reservoir 
100  feet  in  diamet^^r  and  a  depiii  of  12  feet.  From  this  basin,  the 
water  was  repuin{K(l  by  a  second  pumping  station  into  a  stand 
pipe  25  feet  in  diameter  and  100  feel  Ingh,  and  connected  up  in  the 
usual  way  with  the  distributing  pipe  system  of  the  town.  It  may 
be  well  to  note  that  the  country  is  practically  level  for  miles  aiound, 
and  absolutely  devoid  of  any  natural  elevation  for  locating  either 
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a  reaemir,  an  elevated  tank  or  a  eta&d  pipe;  henoe,  as  it  wm,  the 
tnaTimiim  amoimt  of  water  that  oouM  be  delivered  by  the  pumping 
station  to  the  farthest  town  was  limited  by  the  canjnng  capacity 
of  the  aingle  line  of  pipe,  and  alao  by  the  head  of  water  carried  in 

the  stand  pipe. 

It  is  obvious  that  under  the  oxiatinj*  arrangement,  the  town  near 
the  stand  pipe  would  hr  well  supplied  with  water  and  prpoisure, 
whereas  the  farthest  one,  would  have  its  supply  pre^itly  rcstrirtcrl. 
These  two  plants,  arranged  as  has  been  explaincti  wh(  ii  the  speaker 
was  placed  in  charge  of  them,  had  been  operattd  in  that  way  some 
18  years.  The  speaker  soon  discovered  that  the  largest  and  farthest 
town  was  not  bdng  euffidbntly  supplied  with  water,  and  that  the 
shortage  was  attributable  to  the  lade  of  pumping  capacity,  and  also 
to  the  carrying  capacity  of  the  long  supply  main  and  that  conse- 
quentfy  lai^ge  expenditures  of  money  would  become  necessary  to 
give  the  proper  relief,  and  to  bring  that  about  either  a  duplicate 
main  would  have  to  be  put  down,  or  the  height  of  the  old  stand  pipe 
greatly  increased.  To  do  the  latter  was  found  to  be  impractindile 
and  unsafe,  and  to  construct  another  pipe  line  would  entail  an  ex- 
penditure of  at  least  $250,000. 

On  an  examination  of  the  pipe  line  in  use,  it  was  founrl  that  it 
had  ample  strengtii  to  sustain  an  additional  water  pressure  of  at 
least  25  pounds  over  that  which  was  beiijg  carried.  It  was  finally 
concluded  to  enlarge  the  pumping  facilities  at  the  lake  and  install 
an  additional  pumping  engine  of  5,000,000  gallons  capacity,  and  to 
connect  it,  with  the  other  engines  at  the  station,  to  a  2CMndi  pump 
main  so  as  to  by-pass  the  water  around  the  near  town,  using  the 
stand  pipe  and  a  stretch  of  the  old  fbroe  mahi,  with  a  piessure 
reducing  valve  properily  placed,  to  supply  the  latter  town.  In  this 
way  a  gravity  main  w^s  converted  into  a  pump  or  force  main  20 
miles  long,  which,  with  the  higher  pumping  pressure  made  use  of, 
fiirrtished  the  desired  amount  of  water  to  the  second  or  farthest 

town. 

The  question  arose  with  the  contractors  for  a  new  pumping  enpino, 
whether  it  would  be  practical  to  pump  directly  at  the  proposed  rate 
through  this  abnormal  length  of  force  main,  so  as  not  to  burst  the 
pipe  by  the  oscillation  of  the  column  of  water  in  such  a  long  line  of 
pipe. 

The  speaker  explained  to  them  how  he  expected  to  safeguard 
this  pipe  line  against  any  water  ram,  which  would  be  by  the  inter- 
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yentkm  of  an  air  ymatH  made  of  riveted  steel  plate,  thzough  which 
all  of  the  water  would  be  pumped.  Tliie  air  Teeeel  to  be  loeated  at 
the  pumping  phnt,  and  to  have  a  diameter  of  5  feet  and  a  heiglit 
of  30  feet  or  more;  and  that  a  steam  driven  air  oompieBBor  would 

fceep  the  vessel  supplied  with  air  down  to  a  point  somewhere  above  the 
tope  of  the  receiving  and  discharge  nozzles  riveted  to  the  base  of  the 
vessel.  The  arranf^ements  as  detailed  were  successfully  carried  out, 
and  after  they  were  put  in  operation  the  expected  results  were 
fully  reahzed,  and  continu(<l  so  during  the  speaker's  connection 
with  these  plants,  \\  liich  tiided  some  four  yeara  thereafter. 

A  recording  gauge  showed  that  the  terrors  of  the  water  ram  so 
eommonly  accepted  and  feared  by  water  works  opeiatore  can  be 
fully  oomtiolled  and  its  damaging  effects  reduced  to  nil. 

Mb.  E.  £.  Davis:  We  had  a  3d-inch  pipe  lying  out  on  a  lot  for 
about  two  months.  The  keeper  of  the  reservoir  called  the  speaker's 
attention  to  a  little  crack  on  the  end,  about  4  inches  long,  which 
had  passed  the  inspector.   Six  months  later  that  pipe  was  cracked 

6  feet,  and  it  just  kept  on  going;  it  was  the  only  one  of  forty  pieces 
of  pipe  that  showed  any  such  defect.  <^rip  of  them  had  a  crack  that 
barely  showed.  That  pipe  was  laid  nut  in  the  yard  and  six  mouths 
afterward  split  (>]»  n  from  atmo-splierie  action. 

The  speaker  had  a  very  peculiar  experience  with  an  air  chamber. 
He  had  the  very  difficult  job  of  putting  a  20-inch  main  in  the  bottom 
of  a  river.  The  river  bed  was  compceed  of  rocks.  We  put  in  con- 
crete blocks  and  filled  them  up  with  rip-rap  on  each  side  so  that 
the  water  would  go  over,  and  turned  90  pounds  piessure  on  and  it 
stood  for  some  time.  We  reveised  on  the  lower  surface  and  put  on 
70  pounds.  The  speaker  was  called  by  the  keeper  of  that  reservoir 
who  said  that  the  water  was  all  running  out  of  tiie  reservoir.  Upon 
being  askrd,  "Where  is  it?"  He  said,  "On  the  24-inch."  Knowing 
what  the  trouble  was,  the  speaker  went  down  to  examine  the  20- 
in(  h  pii>o  in  the  river  and  when  he  pot  there  found  that  a  piece  had 
been  blown  out  of  the  side  of  the  pipe.  It  was  a  water  ram  that 
caused  that.  Two  men  ran  away  when  the  speaker  came  up,  and 
it  occurred  to  him  that  they  had  ijccn  shooting,  and  that  possibly 
some  wild  shot  or  bullet  had  struck  and  burst  that  pipe;  but  he  could 
find  no  mark  of  where  any  bullet  struck.  There  was  a  fi-inch  do- 
mestic sprinkler  near  by  and  the  speaker  went  there  to  examine 
it  and  looked  at  it  very  closely.  He  called  to  the  engineer  and 
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asked  him  how  he  got  the  iiir  in  that  sprinkler  head,  and  was  told 
that  there  was  a  valve  cut  in  the  shape  of  a  funnel  that  fits  over 
the  top  where  the  6-inch  pipe  comes  into  the  valve.  When  the  water 
is  on  from  the  6-inch  water  supply  the  pressure  is  about  90  pounds, 

but  the  air  pressure  is  only  35  pounds  on  the  sprinkler  heads,  and 
the  difference  in  area  of  the  valve  that  governs  the  6-inch  opening 
is  sufficient  to  make  up  the  difference  of  55  pounds  to  the  square 
inch  on  the  contrivance  that  holds  the  valve.  It  was  also  stated 
that  the  valve  couUl  not  be  closed  suddenly,  but  it  was  found  that 
in  trying  the  sprinkler  heads  when  the  air  was  exhausted  it  did  shut 
off  the  sprinkler  heads  and  the  water  supply  very  suddenly.  The 
installation  of  an  air  chamber  was  insisted  on  and  after  it  was 
installed  the  trouble  ceased. 

LBAKT  PLUMBINO 

Enforcing  rules  concerning  leaks  in  plumbing,  by  fines,  shutting 
off  water  or  other  means. 

General  discussion  of  inspection  of  plumbing  and  reduction  of 
leaks  in  unmetered  buildings. 

Mr.  Jacob  Elbin:^  Investigation  shows  that  more  than  fifty  per 
cent  of  all  waste  of  water  in  cities  is  due  to  leaky  plumbing  and  to 
water  loss  from  roof  tanks.  Leaking  toilet  tanks  are  the  cause  of  a 
large  propor^n  of  this  loss.   Leakage  in  toilet  tanks  is  not  easily 

discovered,  as  some  types  arc  almost  noiseless.  Careless  manage- 
ment within  buildings,  especially  during  periods  of  extreme  tem- 
peratures when  faucets  are  allowed  to  run  full  in  order  to  draw  the 
wat  er,  hot  or  cold,  as  required,  is  also  the  cause  of  the  loss  of  a  large 
amount  of  water. 

Owners  of  buildings  when  installing  their  piping  should  be  required 
to  space  the  hot  and  cold  water  lines  at  least  one  foot  apart.  When 
owners  make  their  application  for  use  of  water,  they  should  be  re- 
quired to  sign  an  agreement  to  prevent  all  waste  of  water  and  wave 
claims  for  damage  caused  by  shutting  off  the  supply  in  case  of  failure 
to  comply  with  the  notices  to  repabr  leaks. 

House  to  house  inspection  to  detect  leaks  in  fixtures  and  unneces- 
sary use  of  water  in  buildings  has  been  found  effective. 

Inspectors  assigned  to  examine  plumbing  in  buildings  should  be 

<  Chief  Iiiq»eclor  Bureau  of  Water,  N«w  Y<»rk  City. 
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familiar  with  its  installation,  and  also  have  a  knowledge  of  appaiatus 
consuming  water. 

Notice  should  be  left  the  inspector  with  the  owner  or  ooeupant 
when  leaks  are  discovered,  or  when  apparatus  requiring  water  for 

its  motive  power  is  found  in  unmetered  buildings.  Notices  in  dupli- 
cate and  carbon  copied  by  the  inspector  in  the  field*,  have  been  found 
practical.  When  an  inspector  finds  leaks  on  account  of  defective 
plumbing,  or  locates  a  water  motor  or  ram  in  an  unmetered  build- 
ing, a  notice  should  be  left  notif>dng  the  occupant  that  the  k  aka  are 
to  be  repaired  and  the  apparatus  removed  within  three  days  from 
the  date  of  service,  or  a  peiialty  of  Two  dollars  per  day  would  be  im- 
posed for  each  and  every  day  such  waste  is  allowed  to  continue.  If 
the  waste  is  allowed  to  continue  after  the  imposition  of  the  penalty, 
notice  should  be  served  that  the  water  supply  will  be  cut  off . 

Experience  has  shown  that  leaks  are  repaired  by  the  consumer 
alter  the  first  notice  is  received,  and  it  is  only  neoeoBary  to  impose  a 
fine  in  a  small  percentage  of  cases. 

Mr.  J.  M.  Diven:  The  speaker  fully  agrees  with  what  Mr.  Klein 
says  about  leaking  toilet  tanks  being  the  cause  of  a  large  portion  of  the 
waste  due  to  Ipaky  plumbing.  As  a  test  of  this  he  on  several  occasions 
put  meters  on  direct  supply  to  toilet  tank?  both  at  hia  own  residence 
and  fit-  waterworks  offices.  One  such  tank  recorded  a  flow  of  over 
1100  gallons  per  twenty-four  hours.  This  tank  had  been  spef  icdly 
fixed  to  cause  the  large  leak,  but  while  this  leak  was  going  on  there 
was  no  annoyance,  from  noise  or  otherwise;  nothing  that  would  cause 
a  ccHBSimier  to  repur  the  doset  for  his  own  protection.  This,  of 
course,  is  an  ejrtieme  case,  but  is  a  possibility.  The  dty  preosure 
where  the  test  was  made  ranged  from  forty  to  fifty  pounds. 
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OBSERVATIONS  OF  SOME  EUROPEAN  WATER  PURI- 
FICATION AND  SEWAGE  DISPOSAL  PLANTS^ 

Bt  £h>WABD  Babtow 

A  Membeb:  What  amount  of  iron  is  in  the  Berlin  water? 

Mr.  Babtow:  About  two  parts  per  million,  but  they  are  very 
particular,  they  da  not  wont  any. 

A  Msmbbb:  At  the  Dresden  plant,  how  much  is  the  torbiditj. 

Mb.  Bartow:  The  Dresden  plant  has  a  well  water,  which  is 
clear  when  it  ia  fiist  drawn,  the  manganese  aeparatea  on  expowm 
to  the  air. 

*  Paper  published  in  Vol.  2,  No.  1,  March,  1915,  Journal  at  p.  13,  etc. 
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THE  YONKEBS  WATER  SXJPPLY  AND  ITS  FDTURiS 

DEVELOPMENT  * 

By  D.  F.  Fultow 

Mb.  Edwabd  Wbqiujvn:  Mr.  Fbltoii  has  pointed  out  the  diffi- 
culties which  Yonkeis  enoountere  in  trying  to  increase  its  water 

supply.  The  sources  which  would  be  suitable  for  this  purpose  have 
been  acquired  by  the  city  of  New  York,  and  Yonkers  is,  therefore, 
obliged  either  to  buy  the  additional  quantity  of  water  it  require e  from 
New  York,  at  a  high  price,  or  tn  {^r>  to  a  considerable  distance  for 
a  new  supply.  Under  these  circumstances  there  was  nothing  left 
for  Yonkers  to  do  but  to  develop  its  present  sources  of  \\  ater  supply 
to  their  utmost  limit,  and  to  trust  thai,  in  the  course  of  time,  a  metro- 
politan water  board,  Biinilar  to  the  one  of  Boston,  MassacbusettSi 
will  he  created  to  take  charge  of  the  water  supply  ol  New  York 
and  of  the  nearby  towns  and  cities. 

The  manner  in  which  Yonkers  Intends  to  inerease  its  present  sup- 
ply has  been  deseritied  fully  by  Mr.  Fulton,  and  leaves  little  room 
for  discussion.  The  only  feature  of  the  proposed  work  which  in- 
volves diff  cult  construction  is  the  proposed  earthen  dam,  which  is 
to  raise  the  high  water  level  of  the  Grassy  Sprain  Reservoir  40  feet, 
This  dam  is  to  be  built  about  350  foot  downstream  from  the  present 
dyke,  and  will  have  a  length  of  about  1070  feeti  and  a  width  on  top 
of  24  feet. 

If  the  speaker  is  correctly  informed,  the  dam  will  have  a  height 
of  about  90  feet  above  the  surface,  which  will  place  it  among  the 
high  earthen  dams  of  America,  Most  engineers  will  agree  that  it 
is  more  difficult  to  oonstruet  a  high  dam  <tf  earth  than  of  masonry. 
With  the  latter  material,  a  leak  through  the  dam  causes  usually  only 
a  loss  of  water;  while  with  the  formv  material,  a  leak  may  fead  to 
the  failure  of  the  dam.  In  order  to  prevent  undermining  an  earthen 
dam  should  l>e  provided  with  a  masonry  or  puddle  oorewall,  which 
should  be  carried  down  to  an  hnpervious  stratum. 

>  Paper' published  in  Vol.  2,  No.  1,  Marah,  1015,  Journal,  pp.  1-8. 
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At  the  site  selected  for  the  Yonkers  dam,  rock  lies  at  a  distance  of 
about  90  feet  below  the  brook,  and  as  the  rock  valley  is  wide,  there 
18  a  large  quantity  of  material  overlying  the  rock.  This  material 
is  sand  of  van^inp;  deproos  of  coarseness,  and  much  of  it  is  SO  ooanei 
that  water  flows  freel}  tlirdugh  it. 

It  would  be  very  exfx  nsivc  to  dig  a  foundation  trench  to  rock  for 
a  corcwall  through  such  luaterial.  Mr.  Fulton  states  that  it  has 
been  suggested  to  obtain  a  cutoff  for  the  dam  "either  by  driving 
steel  sheet  piling  to  rock,  or,  in  the  deeper  part  of  the  valley,  by 
sinkiog  a  oonnected  series  of  gsJssoiis  sad  filling  them  with  grout 
or  ooncrete/'  If  the  material  overlsdng  the  rock  were  uniform, 
that  might  possibly  be  done.  But  the  speaker  is  told  that  this 
material  »  a  glaciai  drift,  eontaining  more  or  less  boulders.  It  is 
veiy  doubtful,  whether  stee!  sheet  piles  could  be  driven  90  feet  deep 
through  such  material,  so  as  to  make  a  praetically  watertight  cut- 
off. If  caissons  were  sunk,  the  work  would  not  only  be  very  expen- 
sive, but  would  involve  much  difficulty  in  getting  the  caissons  down 
vertically  to  rock,  ao  as  to  make  a  tif:!;lit  cutoff.  Quicksand  or  a 
fihdmg  of  the  sand,  would  deflect  a  caisson  from  ihr  d(  sired  i)osition. 
At  the  Hauscr  Lake  dam,  caissons  for  a  cofferdam  wen  sunk  to  a 
depth  of  70  feet,  but  tiiat  was  through  water.  It  would  evidently 
be  more  difficult  to  sink  a  caisson  through  sand,  quicksand  and 
bouldeiB  to  a  ifepth  of  90  feet. 

In  drawing  attention  to  the  difficulties  that  will,  doubtless,  be 
encountered  in  constructing  the  proposed  dam  across  the  Gnasy 
Sprain,  atthesite  selected,  the  speaker  does  not  wish  to  imply  that 
this  work  is  impossible,  but  it  will  be  very  expensive,  and  if  it  is 
not  done  properly  may  lead  to  the  failure  of  the  dam.  The  present 
Grassy  Sprain  Reservoir  has  been  formed  by  an  earthen  dam  con- 
structed on  j^imilar  ground  to  that  at  the  site  of  the  proposed  dam; 
but  it  stores  only  about  50  feet  of  water,  and  when  tho  depth  of  water 
at  the  dam  is  raised  to  nearly  90  feet  undermininc  of  the  dam  may 
occur,  which  would  not  take  place  with  the  lower  head. 

Many  failures  of  earthen  dams  have  occurred,  even  when  these 
works  were  built  by  good  engineers.  The  terrible  diaster  caused 
by  the  rupture  of  the  Johnstown  dam  in  Fennsylvania  is  the  worst 
case  of  this  kind  that  has  occurred  in  America.  This  dam  was  70 
feet  high.  It  was  ruptured  by  water  flowing  over  its  top,  after  an 
unusuaDy  heavy  rainfall.  In  England  one  of  the  most  notable 
failures  of  an  earthen  dam  is  that  of  the  Dale  Dyke  dam,  which 
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was  constructed  for  the  Sheffield  Water  Works.  This  structure  was 
95  feet  high  by  1254  feet  long.  It  waa  12  feet  wide  on  top  and 
about  500  feet  wide  at  the  bottom.  Both  slopes  were  made  2) 
to  1.  In  the  investigations  that  took  place,  after  the  rupture  of 
the  dam,  the  greatest  engineerB  of  England  testified  as  experts, 
but  their  opinioiis,  as  regards  what  started  the  faHuie,  varied  very 
mudi,  and  this  question  was  never  finally  settled. 
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THE  ACQUISITION  OF  PRIVATE  WATER  PLANTS 
BY  MUNICIPALITIES  > 

Bt  B.  M.  Waoiibb 

Mr.  Edward  Wegicann:  This  paper  is  an  excellent  one.  WhOe 
most  of  the  facts  aie  knoivn  to  people  who  have  studied  the  subject. 
It  would  be  very  interesting  if  there  were  »  bibliosraphy  of  all  the 
articles  that  have  been  written  on  the  subject  of  valuation.  Be- 
cently  the  speaker  had  occasion  to  make  a  valuation  of  nx  water 
plants  that  the  city  of  New  York  is  about  to  acquire,  and  the  rule 
given  by  the  corporation  counsel  was  to  find  the  reproduction  value 
minus  depreciation.  In  doing  this  it  was  not  a  question  of  one  man's 
opinion,  hut  the  superintendents  of  at  least  five  of  these  companies 
carefully  went  into  the  matter  and  gave  their  ideas.  The  object 
was  to  get  a  valuation  that  was  not  the  opinion  of  either  party,  but 
would  give  the  Board  of  Estimate  and  Apportionment  an  idea  of 
how  much  it  would  liave  to  pay  for  these  water  plants. 

Of  course  the  original  and  present  cost  is  easily  found  by  the  cor* 
reQX>ndenoe,  but  the  difficult  thing  is  to  find  the  depreciation,  and 
this  is  a  matter  that  no  living  person  can  accurately  tdl.  It  is  vmply 
a  matter  of  opinion  and  judgment. 

Take  the  important  matter  of  the  life  of  cast  iron  pipes,  you  find 
in  New  York  City  pipes  that  were  laid  prior  to  18^  that  are  not 
coated  and  yet  are  in  almost  as  good  condition  as  some  of  the  modern 
coated  pipe.  These  pipes  were  made  of  imported  Scotch  pig  and 
are  70  years  old  and  still  in  service.  The  speaker's  f  rst  assumption 
as  to  the  life  of  pipe  was  an  average  of  one  hundred  years.  We  have 
pipes  along  the  river  front  that  will  not  last  thirty  years.  The  chief 
engineer  of  the  Board  of  Estimate  and  Apportionniont  limited  the 
life  to  seventy-five  years;  the  five  superintendents  referred  to  all 
thought  one  hundred  years  was  fair;  but  they  all  considered  that 
seventy-five  years  was  not  a  fair  assumption. 

^Pri&t«d  in  Vol.  2,  No.  1,  Mardi,  1915,  Jcunud,  at  pp.  26,  ete. 
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Now  with  refefenee  to  the  item  of  steam  pumps,  a  steam  pump 
that  is  kept  in  good  order  aad  has  been  in  service  pethsps  only  three 
or  four  years,  is,  usually,  in  better  condition  than  the  day  it  was 
first  instaUed.  The  way  we  finally  figured  that  was  to  allow  no 
depreciation  for  five  years  where  the  engine  had  been  in  moderate 
use  and  kept  in  prime  condition,  and  thereafter  to  make  n  dpprecia- 
tion  of  3  per  cent  per  annum,  placing  the  life  of  the  pump  at  38 
years.  Now  those  steam  engines  have  been  m  service  over  seventy 
years  in  certain  cases;  but  when  you  take  the  element  of  obsolescence 
into  account  it  is  a  very  grave  question  whether  it  would  not  have 
been  better  to  have  replaced  the  pumps  long  ago. 

Then  comes  the  question  of  the  life  of  a  hydrant.  Of  course  we 
all  know  that  hydivnts  have  been  made  that  remained  in  service 
forty  years;  but  we  finally  arrived  at  a  fur  average  of  twenty-five 
years. 

And  so  on  down  the  line.  These  figures  ate  not  the  j  udgmcnt  of  the 
speaker  alone,  but  were  made  in  cooperation  with  those  other  men. 

The  value  of  every  sijse  of  pipe  from  4  inches  to  36  inches  was  taken 
into  consideration,  and  it  might  be  interesting  to  add  a  little  sjmop- 
sis  of  those  figures.  It  is  a  matter  of  opinion,  and  of  course  all  will 
not  agree.  The  value  of  a  man's  opinion  is  based  upon  his  experi- 
ence. However,  it  may  be  stated  that  t  hose  companies  were  very 
well  satisfied  with  the  general  result.  Tiie  president  of  the  largest 
company,  after  having  had  two  other  estimates  made,  found  that  they 
varied  only  1  per  oent.  The  city  did  not  intend  to  pay  for  those 
things  now  and  was  not  tiying  to  cut  down  eveiy  item,  but  was 
trying  to  arrive  at  a  fahr  valuation  for  eveiything  from  a  steam 
gauge  to  a  10,000,000  gallon  pump,  to  put  a  fair  value  on  it  and 
indude  a  fair  depreciation.  Mr.  Wagner's  pai^cr  gives  the  general 
principles  on  which  this  is  done  v^y  admirably.  This  question  of 
reproduction  value,  of  couree,  is  only  one  of  the  things  that  the 
company  must  consider.  They  must  consider  the  original  cost  and 
the  market  value  mi  the  books  and  submit  to  the  Court  the  differ- 
ent ways  of  looking  at  it.  The  final  judgment,  of  course,  rests  with 
the  Court.  It  would  he  interesting  to  hear  what  some  of  the  mem- 
bers here  think  about  the  average  life  of  pipe  and  the  life  of  steam 
pumps  in  ordinary  practice. 

Kb.  John  M.  Djvkn:  In  the  opinion  of  the  speaker  the  hydrants 
that  were  put  upon  the  market  over  forty  years  ago  are  doing  as 
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good  rarioe  now  as  th^  ever  did.  In  Tmy  we  have  pipe  that  was 
laid  in  1833,  over  80  yeais  ago.  We  had  occasion  to  make  a  six- 
ineh  tap  on  one  of  these  old  pipes,  and  found  it  to  be  in  good  oondi- 
tion  and  its  carrying  capacity  very  little  eurtailed  by  age.  As  to 
pumping  machinery,  it  is  doubtful  if  a  pump  is  ever  worn  out,  be- 
cause abnost  alwa3rs  its  capacity  is  outgrown  before  it  wears  out. 
The  ??p(*flkpr  does  not  recall  any  pump  thnt  was  ever  throTvn  out 
1h  ( :iuse  it  was  worn  out,  but  knows  hundreds  that  were  thrown  out 
because  their  capacity  was  exceeded. 

Mk.  William  il.  Henby:  Will  Mr.  Wegmann  please  state  in 
regard  to  the  acquisition  of  these  plants  what  consideration  was  given 
to  private  rights  of  way  that  have  been  secured  by  a  holding  company, 
private  rights  of  way  or  easements  that  have  been  acquired. 

Mb.  Edwabd  Wbgmann:  That  question  has  been  raised  and  the 

value  of  the  real  estate  determined  by  the  oomptraller  of  the  city 
<rf  New  York,  in  a  ease  in  which  the  speaker  was  concerned.  The 
only  thing  that  we  were  asked  to  figure  on  was  the  physical  plant. 
That  question  was  not  bron<rht  up  by  any  superintendent,  and  in 
fact  our  tendency  was  to  rLithi  r  rn.ikp  tho  cFtimnto  lnrjz;e  than  small, 
so  as  to  cover  omissions  that  would  bo  brougiit  up  in  tlic  final  taking 
over  of  the.  plant.  New  York  is  goine^  to  pay  for  those  works, 
but  at  the  final  finding  items  will  be  brought  up  that  we  overlooked, 
but  everything  almost  that  you  could  name  in  the  line  of  water  works, 
from  a  ptesaure  gauge  to  a  10,000,000  gallon  pump  is  included  in 
that  estimate. 


Digitized  by  Google 


JOURNAL 

OP  THE 

American  Water  Works  Association 

The  Aaaociation  is  not  reaponxihlo,      a  lx>dy,  for  tha  faeta 
■Bd  agjoioMWlvuncod  in  ruiv  oi  rrir  papturs  or  dlHimiaM 
publiahed  la  lU  procotidiDgs. 

VOL.  2  DECEMBER,  1015  No.  4 

THE  ABSENIC  CONTENT  OF  FILTER  ALUM 

Edwabd  Babtow  and  a.  N.  Bmanm 

Specifications  requiring  arsenic  free  alum  for  water  treatment  by 
several  European'  purificstiooi  plants  suggested  that  it  would  be  ad- 
visable to  make  detenninations  of  the  arsenic  content  of  the  filter 
alum  used  in  this  country  and  particularly  of  that  used  in  the  state 
of  Illinois. 

It  is  well  known  that  products  whidi  are  manufactured  with  the 
aid  of  commercial  sulphuric  add  quite  generally  contain  more  or  leas 
arsenic,  depending  upon  the  purity  of  the  acid  used.  The  poisonous 
character  of  arsenic  compounds,  even  when  prRsent  in  small  amounts, 
makes  it  of  pFTiprnl  interest  and  importance  to  have  definite  knowl- 
edge of  the  presence  or  absence  of  arsenic  in  any  su])stauce  which 
enters  directly  or  indirectly  into  foods  or  drinks.  Sulphuric  acid  is 
used  in  the  manufacture  of  hiter  alum  and  it  is  therefore  quite  essen- 
tial, particularly  to  those  who  are  in  public  health  work,  to  know 
whether  aisoiic  in  any  conmderable  amounts  is  bdng  added  to  drink- 
ing water  in  the  process  of  purification  with  alum. 

We  have  been  unable  to  find  any  definite  published  data  relating 
to  the  arsenic  content  of  filter  alum.  Dr.  George  A.  Soper  several 
yean  ago  made  an  investigation  of  this  problem,  and  referred  to  his 
results  while  discussing  a  paper  by  Mr.  E.  E.  Wall*  on  "Water  Puri- 
fication at  St.  Louis,  Mi^uii."   Dr.  Soper  was  discussing  in  par- 

»  Jour.  f.  Gasbel,  66,  882  (1913). 
•  Tnns.  Am.  8oo.  G.      60, 203-6. 
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ticular  the  use  of  sulphate  of  iron  m  water  treatment  and  spoke  in 
the  following  manner: 

There  is  a  final  point  which  the  sneaker  hesitateB  to  mention,  but,  inas- 
much as  before  this  society  it  will  probably  be  taken  in  the  conservative  spirit 
ill  which  it  is  tBtended,  snd  may  lead  to  uaefui  inquiritis,  it  may  be  rtferred 
to  briefly.  It  concerns  the  composition  of  the  sulphate  of  iron  used.  .  .  . 
What  arc  the  impurities  in  this  sulphate?  How  much  arsenic  is  there  in  this 
sulphate?  Some  years  ago  the  speaker  had  occasion  to  examine  specimens  of 
eulphate  of  aluminium  from  a  good  many  filter  planta  and  found  areente  in 
nearly  all  of  them.  It  ie  true,  that  usually  the  arsenic  was  not  present  in 
large  quantities,  but  it  was  easily  diseoveraMr,  and  in  some  of  the  samples  it 
was  present  in  sufficient  amount  to  be  of  more  than  in^'uing  interest.  The 
arsenic,  of  course,  came  from  the  sulphuric  acid  used  in  making  the  sulphate 
of  aluminium,  the  sulphuric  acid  liaving  been  produced  from  pyrites  which 
contained  arsenic. 

Erom  Dr.  Soper's  firrt  lemark  it  is  evident  he  realised  that,  due 
to  the  increasing  public  prejudice  against  the  use  of  any  material 
oontuning  arsenic  or  other  similar  poisoni  a  great  injustice  might  be 
worked  upon  both  the  manufacturer  and  the  plants  that  use  alum 

for  water  treatment,  by  giving  widespread  publicity  to  this  matter; 
at  least,  before  all  phases  of  the  problem  had  been  thoroughly  m- 

vestigatod.  The  writers,  too,  are  of  this  same  opinion  and  so  have 
refrained  from  mentioning  the  names  of  any  manufacturers  whose 
product  have  been  examined  and  liave  also  omitted  the  name  of  all 
filter  plants  outside  the  state  of  Illinois. 

We  have  found  but  one  other  reference  to  the  arsenic  content  of 
water  treatment  materials.  In  further  discussion  of  the  same  paper 
and  relative  to  sulphate  of  iron,  Mr.  E.  £.  Wall,  in  reply  to  Dr. 
Soper's  statements,  'said : 

The  writer  has  a  copy  of  a  report  ....  in  which  it  is  stated  that  no 
arsenic  was  found  in  any  of  the  samples  teeted  and  that  the  small  quantity  of 
arsenic  in  the  sulphuric  acid  used  in  cleaning  steel  is,  without  doubt,  removed 
in  the  cleaning  tubs  in  the  form  of  arsenureted  hydrogen,  thus  leaving  the 
liquors  from  which  copperas  is  made,  free  from  arsenic.  Even  if  there  should 
be  a  minute  quantity  of  arsenic  in  the  sulphate  of  iron,  it  is  scarcely  possible 
that  this  could  remain  in  the  water  after  treatment  with  the  quantity  of  lime 
used  at  St.  Louis. 

The  explanation  of  the  absence  of  arsenic  in  sulphate  of  iron  due 
to  its  loss  as  arsme  is  quite  feasible  but  such  is  not  the  case  with 
sulphate  of  alummium.  Filter  alum  is  made  by  digesting  bauxite 
witib  the  required  amount  of  sulphuric  acid,  consequently  all  or  prac- 
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tically  all  of  the  arsenic  present  in  the  acid  will  remain  in  the  finished 
produel. 

We  have  not  been  able  to  learn  that  anything  has  been  done  in 
this  country  to  regulate  the  amount  of  arsenio  in  filter  alum.  The 
purification  plants,  at  least  in  the  state  of  Ilfinois,  have  made  no 
effort  to  obtain  an  araenie  free.article.  The  manufacturers  of  alum 
keep  more  or  less  accurate  records  of  the  arsenic  content  of  their 
product.  The  writers  have  found  only  one  producer  who  advertises 
"arsenic  free  alum."  Neither  tlie  o;ovomment  nor  any  of  the  states 
has  [troinulgated  legislation  reguhiting  this  product,  although  there 
is  a  regulation  concerning  arsenic  in  other  substances  entering  into 
foods.  The  government  has  set  a  limit  for  arsenic  in  coal  tar  dyes 
and  in  baking  powder  of  one  part  in  700,000.  This  very  low  limit, 
particularly  when  it  is  considered  that  only  relatively  small  amounts 
of  these  substances  are  used  m  food  preparation,  shows  that  con* 
siderable  importance  is  attached  to  the  presence  of  araenie  and  its 
compounds. 

SAMPLES 

In  order  that  results  might  be  of  greatest  value  by  showing  the 

condition  of  the  alums  as  they  are  actually  used,  as  many  samples 
as  possible  were  first  obtained  directly  from  the  water  purification 

plants  in  Illinois.  Twenty-six  plants  use  ahim  in  treating  water. 
The  purpose  of  the  investigation  was  explained  to  the  managers  of 
each  plant.  They  were  asked  to  cooperate  by  furnishing  a  sample 
of  the  alum  used,  together  with  the  name  of  the  manufacturer  or 
dealer  supphnng  the  same.  Twenty-two  of  the  plants  very  promptly 
complied  wuli  the  request,  and  in  nearly  every  case  expressed  de- 
cided interest  in  the  subject  with  a  wish  to  know  the  results  of  the 
investigation. 

Owing  to  expense  of  transportation  praeticaliy  all  of  the  alum  used 
m  Illinois  is  supplied  by  three  manufacturers.  In  order  to  make  our 
study  more  complete  we  have  extended  the  scope  of  our  investigar 
tions  and  have  secured  samples  from  practically  all  of  the  large 

manufacturers  of  alum  in  tlie  country.   In  some  cases  the  samples 

came  directly  from  the  producer,  nnd  in  others  from  the  water  treat- 
ment plants.  The  specimens  oi  alum  were  carefully  sampled, ground 
and  analyzed  in  duplicate  by  the  following  methods. 
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METHODS  OF  ANALYSIS 

The  method  used  m  obtaining  most  of  the  data  given  is  a  modi- 
fied Gutzeit  method,  developed  by  Mr.  Claude  R.  Smith'  in  his 
work  on  coal  tar  dyes  and  other  food  constituents.  The  results  nlt- 
tained  by  this  method  were  in  several  cases  checked  by  the  Msiiali- 
Berzelius  method^  and  were  found  to  agree.  The  Gutzeit  method 
has  been  investigated  by  Sanger  and  Rlack^  aiul  others  for  quantita- 
tive work,  and,  when  proper  care  is  taken  in  the  manipulation,  has 
been  found  to  give  satiafaetory  resuKa.  The  chief  modification  pro- 
posed by  Smith  ia  the  use  of  paper  aenntiaed  with  mercuric  bromide 
inatead  of  mercuric  chloride,  which  had  previously  been  generally 
uaed.  Hie  broniide  pvea  more  permanent  stains  and  the  standarda 
can  be  kept  longer.  Hie  method  depends  upon  the  formatbn  of  a 
dark  orange  stain  when  the  generated  andne  is  biougjit  in  contact 
with  the  sensitized  paper.  The  apparatus  used  is  essentially  as  de- 
scribed by  Smith.  The  generator  is  a  50  cc.  wide  mouth  Erlenmeyer 
flask.  This  is  connected  with  two  upright  tubes  8  cm.  in  length 
and  1  cm.  in  diameter,  the  lower  containing  lead  acetate  paper  and 
the  upper  filled  with  cotton  moistened  with  5  per  cent  lead  acetate 
solution.  Fitted  into  the  upper  tube  b}-  means  of  a  ruliber  stopper 
is  a  capillary  tube  3  mm.  in  internal  diameter  and  12  cm.  in  length. 
This  capilhtfy  is  constricted  at  two  joints  about  3^  cm.  from  each 
end.  By  this  means  the  sendtiaed  paper  is  hdd  in  the  center  of 
the  tube  thus  producmg  stains  of  equal  length  on  both  sides  of 
the  paper.  Under  unifoim  conditions,  the  length  of  the  stain  varies 
with  the  amount  of  aisenie  present.  A  series  of  standard  stains 
prepared  from  known  amounts  of  arsrriir  are  used  for  comparison. 
A  convenient  series  is  made  from  2,  5,  7.5,  10  and  15  micromilli- 
grams.  The  amount  of  arsenic  in  the  weight  of  alum  taken  is  deter- 
mined by  matching  the  stain  it  produces  with  the  standards;  it  is 
then  a  matter  of  simple  calculation  to  determine  the  percentage  ar- 
senic content  or  the  parts  per  million  of  arsenic.  A  one  gram  sample 
will  contain  as  many  parts  per  million  of  arsenic  as  there  are  micro- 
milligrams  of  stain  obtained.  For  example,  if  one  gram  of  alum 
produces  a  stam  which  matches  the  5  micromilligram  standard  stain, 
then  that  alum  contains  5  parts  per  million.  One  part  per  million 

•  U.  8,  Dept.  Agr.,  Bur.  of  Chcm.,  Circular  No.  102. 

•  U.  8.  Dept.  Agr.,  Bur.  of  Chera.,  Circular  No.  99. 

•  J.  fioG.  Ghem.  Ind.,  26, 1115  (1907). 
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Is  equivalent  to  0.0001  of  one  per  cent.  A  stain  lepresenting  be- 
tween 6  and  25  xnicronulligrama  gives  the  most  satisfactory  results. 
A  stain  between  these  limits  can  be  obtained  by  varying  the  weight 

of  alum  used. 

For  the  analysis  of  alum  containing  more  than  30  parts  per  mil- 
lion AsjOj,  another  method  proposed  by  Smith,  was  used.  The 

generated  arsinc  is  passed  into  mercuric  chloride  solution  (10  cc.  of 
5  per  cent  HgCls  diluted  to  100  cc).  According  to  Smith  probably 
several  different  arsenides  of  mercury  and  some  free  arsenic  arc 
formed.  These  are  oxidized  by  the  excess  of  mercuric  chloride, 
slowly  in  the  cold  and  rapidly  on  heating,  forming  arscnous  acid 
and  mercurous  chloride.  The  mercurous  chloride  can  be  filtered  off 
and  weighed  and  the  arsenous  add  in  tiie  filtrate  detennxned  b>  ti- 
tration with  iodine.  In  this  way  checks  are  obtained  in  the  one  de- 
termination. The  equation  used  for  the  calculation  of  arsenic  from 
the  weight  of  mercurous  chloride  obtained  is: 

2AsH3  +  12HgCl,  -I-  3HiO  =  12HgCI  +  AstO,  +  12Ha 
Thus  lAsjOj  is  equivalent  to  12HgCl. 

As  an  alternative  the  conglomerate  precipitate  can  be  titrated  by 
means  of  iodine.  Sufficient  potassium  iodide  is  added  to  form  the 
soluble  double  potassium  mercuric  iodide  and  then  an  excess  of 
standard  iodine  solution.  When  all  tlie  precipitate  has  gone  into 
solution  the  iodine  is  titrated  with  standard  thiosulphate. 

The  iodine  absorption  represents  the  oxidation  of  arsine  to  arsenic 
acid  in  which  lAs  is  equivalent  to  81. 

As  usual  all  reagents  used  were  tested  to  prove  their  freedom  from 
arsenic. 

DETEBMINATION  OP  ARSENIC 

Five  grams  of  finely  ground  alum  are  dissolved  in  the  g(merating 
flask  in  30  cc.  sulphuric  acid  (1-^)  with  the  aid  of  heat.  Four  or 
five  drops  of  a  40  per  cent  solution  of  stannous  chloride  in  concen- 
trated hydrochloric  acid  are  added  and  the  solution  cooled.  Four 
or  five  fi;rams  of  arsenic  free  moss  zinc  are  now  added  and  the  lead 
acetate  tubes  and  caj)illan,''  containing  the  sensitized  strip  are  con- 
nected. The  evolution  of  gas  is  allowed  to  proceed  for  at  least  one 
hour.  The  staixi,  after  drjdng,  is  then  compared  with  the  standards, 
A  steady,  brisk  but  not  violent  evolution  of  gas  should  be  maintained. 
This  can  be  regulated  fay  varying  the  acidity,  volume  of  solutioD« 
amomit  of  nnc  and  temperature.  After  a  little  experience  very 
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unifoim  results  can  be  obtained.  In  the  detennination  of  laiger 
amounts  of  aisenio  it  is  necessaiy  to  allow  the  evolution  of  to 
proceed  for  two  or  three  hours. 

The  sensitized  paper  is  made  from  heavy,  close-tcxtured  drafting 
paper,  cut  into  strips  2.5  mm.  by  12  cm.  These  strips  are  soaked 
for  an  hour  in  a  5  per  cent  alcoholic  solution  of  mercuric  bromide. 
The  excess  solution  is  squcozed  ofT  and  the  strips  alldv  od  to  dry. 

The  results  from  the  samples  obtained  from  the  Illinois  purifica> 
lion  plants  are  given  in  Table  I,  those  from  outside  the  state  in 

TABLE  I 


Ar99nic  a$  AsiOt  in  FilUr  Ahem  wed  in  TUinoi* 


AMBNIC 

Pt*.  pfitmiL 

PiTMDi 

1.6 

0.00016 

3213 

1.8 

0.00018 

2856 

1.8 

0.00012 

4283 

1  A 

n  fMV>lA 

•Jo  / 1 

E.  St.  Louis  and  Granite  City  

0.8 

o.oooos 

6425 

1.4 

0.00014 

3671 

Eldn  

1.6 

0.00016 

3218 

1.4 

0.00014 

3671 

1.2 

0.00012 

4283 

1.4 

0.00014 

3671 

0.8 

O.00008 

64^ 

1.4 

0.00014 

3871 

3.0 

0 ,  ()(VVArj 

1713 

1.6 

0  omjib 

3213 

1.0 

0.00010 

5140 

2.0 

O.0QQ20 

2570 

1.2 

0.00012 

42S3 

1.2 

0.00012 

4283 

1.0 

0.00010 

5140 

4.0 

0.00010 

1285 

2.0 

0.00020 

2570 

1.6 

0  00016 

3213 

1.0 

0.00010 

5140 

3.4 

0.00034 

1512 

•  Gallons  of  water  containing  a  minimum  medicinal  dose  of  2  mgm.  when 
the  water  is  treated  with  6  grains  of  alum  per  gallon,  provided  that  all  the 
arsenic  remains  in  solution. 
•  **  T(ro  samples  ftoin  different  maaufacturers. 
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Table  II.  In  all  cases  the  arsenic  is  recorded  as  arsenic  trioxide, 
AsfOs.  Twenty-four  samples  from  Illinois  plants  and  seventeen 
from  sources  outside  the  state  were  analysed. 

The  results  obtained  by  analyzing  alum  used  In  lUindB  clearly 
flhow  that  arsenic  in  exceedingly  small  amounts  is  always  present  in 
filter  alums.  We  find  a  minimum  of  0.8  part  per  million  (0.00008 
per  cent)  and  a  maximum  of  4.0  parts  per  million  (0.0004  per  cent) 
of  arsenic  as  AssOt  in  the  alum  used  by  Illinois  water  purification 
plants.  If  a  water  were  treated  with  alum  containing  the  maximum 
amount  of  arsenic  found,  at  a  rate  of  6  grains  of  alum  per  gallon,  an 
amount  which  is  verv'  seldom  exceeded,  and  if  all  the  arsenic  were 
soluble  and  remained  in  the  filtered  water,  since  arsenic  is  not  a  cu- 
mulative poison,  a  p)erson  must  drink  1285  gallons  of  the  treated 
water  at  one  time  to  obtain  a  medicinal  dose  of  2  mgms.  From 
this  it  is  readily  seen  that  the  arsenic  content  of  filter  alum  used  in 
Illinois  is  of  no  significance. 

TABLE  II 


Arsenic  in  Filter  Alum  Obtained  from  Sources  Outside  the  State  oj  Illinois 


BAmnm  no. 

lauinoAaAagiOi 

aAUON* 

,  Pts.  p«r  mil. 

1 

0.5 

0.00005 

10280.0 

2 

1.2 

0.00012 

4288.0 

8 

1.2 

0.00012 

4283.0 

4 

1.4 

0.00014 

3871.0 

6 

2.6 

o.ooo^fi 

1977.0 

.  6 

2.6 

0.00026 

1077.0 

7 

4.0 

0.0004 

1285.0 

8 

4.0 

0.0004 

1286.0 

6.0 

0.0005 

1028.0 

10 

20.0 

0.0020 

257.0 

11 

27.0 

0.0027 

190.0 

12 

31.0 

0.0081 

leo.o 

13 

49.0 

0.0040 

106.0 

U 

280.0 

0.0280 

18.0 

15 

941.0 

0.0941 

5.5 

ie*» 

1240.0 

0.124 

4.0 

17 

1240.0 

0.124 

4.0 

*  Gallons  of  water  contaiDing  a  minimum  medicinal  dose  of  2  mgm.  when 
the  water  is  treated  with  6  grains  of  alum  per  gallon,  proTided  that  an  the 
arsenic  remains  in  solution. 

**  Nofl.  16  n  n  d  1 7  were  obtained  from  the  eaoie  plant  and  are  probably  Irom 
the  same  lot  of  alum. 
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The  samples  obtained  from  sources  outfSide  the  state  showed  a 
wider  range  in  arsenic  content.  In  one  case  there  was  0.5  part  per 
million  (0.00005  per  cent),  and  in  nine  cases  there  was  more  than 
in  the  Ughest  Illinois  sample,  the  maximum  being  1240  parts  per 
million  of  anenic  as  AsiCH  (0.12i  per  cent). 

If  a  water  were  tieated  with  alum  containing  1340  parts  per  mil- 
lion AsiOt,  at  the  rate  of  6  grains  per  gallon  and  provided  all  the 
arsenic  remained  in  solution,  0.13  part  per  million  d  arsenic  as 
AsiOa  would  be  added  and  a  medicinal  dose  of  2  mgm.  would  be  con- 
tained m  four  gallons.  This  would  be  quifo  an  appreciable  amount 
and  is  more  than  should  be  added  in  v.-nt(  r  purification.  However, 
owing  to  the  insolubility  of  the  ar.soiute.s  and  arsenates  of  calcium, 
mas^nesium,  aluminium  and  iron,  a  large  part  of  the  arsenic  would  be 
removed  with  the  precipitated  aluminium  hydrate.  To  determine 
the  extent  of  tiua  removal,  if  any,  several  experiments  were  carried 
out. 

Two  liters  of  water  were  treated  at  the  rate  of  6  gndns  per  gallon 
with  an  alum  contaioing  941  parts  per  million  of  AsiOs.  By  this 
treatment  188  micromilligrams  of  AsiO«  were  added.  Forty  micro- 
milligrams  of  AsiOk  were  recovered  from  the  filtered  water  and  144 
from  the  sludge.  Thus  only  22  per  cent  of  the  arsenic  remained  in 
solution. 

Some  water  was  treated  at  the  rate  of  20  grains  per  gallon  with 
an  alum  containing  1240  parts  per  million  of  AssO«.  Only  12  per 
cent  remained  in  solution. 

A  sample  of  filtered  water  was  obtained  from  the  filtration  plant 
using  this  latter  alum.  It  had  been  treated  at  the  rate  of  200  pounds 
of  alum  j)er  million  gallons  or  at  the  rate  of  1.4  grains  per  gallon. 
From  this  water  only  7  per  cent  of  the  arsenic  originally  added  was 
recovered  from  the  solution.  Thus  a  lanovsl  of  93  per  cent  of  the 
arsenic  was  effected  by  the  pmification  process. 

CONCLUSION 

Filter  alum  used  by  water  purification  plants  in  Illinois  does  not 
contain  a  significant  amount  of  arsenic.  Some  filter  alum  used 
elsewhere  contains  a  much  laiger  amount  of  arsenic,  but  since  at 
least  75  per  cent  of  the  arsenic  added  in  the  treatment  of  water 
with  alum  is  removed  with  the  precipitated  aluminium  hydrate, 
there  is  a  strong  probability  that  in  no  case  a  sufficient  quantity  of 
arsenic  would  be  added  to  the  filtered  water  to  have  therapeutic 
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Significance.  However,  since  alum  containing  an  insignificant 
amount  of  As^Os  can  be  readily  obtained,  the  manufacturers  should 
make  an  effort  to  keep  the  arsenic  content  of  their  product  at  a 
minimmn  and  water  works  officials  should  demand  an  article  prac- 
tically free  from  arseiuc. 

We  wish  to  express  our  ^»preciatioii  of  the  assistanoe  rendered 
by  the  manufacturerB  and  water  works  officials  who  funushed  us 
samples  for  examination. 

DISCUSSION 

Mr.  Jambs  M.  Catrd:  This  was  a  very  interesting  paper  which 

has  just  been  presented  by  Dr.  Bartow,  and  the  large  amount  of 
data  is  of  great  value.  The  speaker  does  not  like  the  use  of  the  word 
ahim,  whon  rea!ly  sulphate  of  alumina  is  meant.  The  pjeneral  pub- 
lic has  an  awful  horror  of  that  word  alnm.  BrinKinc;  up  the  subject 
of  arsenic;  tiic  medical  profession  is  very  strict  about  the  use  of  any 
water  supply  whore  alum  or  sulphate  of  alumina  is  used  for  purifica- 
tion, and  now  to  think  that  Dr.  Bartow  is  using  alunnna  which  con- 
tains arsenic :  why,  they  are  likely  to  go  up  in  the  air  a  Utile  farther. 
Within  two  months  a  letter  was  received  from  an  official  of  a  state 
department  of  health,  in  which  he  sajrs  he  would  never  be  convinced 
that  there  was  not  some  sulphate  <rf  alumina  in  the  filtered  water, 
although  tests  failed  to  show  it.  Now  if  that  is  the  feeling  in  some 
of  the  health  departments,  if  they  think  that  thera  is  arsenic  too, 
what  will  they  do  about  it? 

The  question  of  contaminating  drinking  water  by  using,  for  its 
purification,  sulphate  of  alumina  containing  arsenic  has  often  been 
discussed,  and  it  has  invnriahly  been  found  that,  even  if  the  sulphate 
of  alumina  used  conlainctl  determinable  quantities  of  arsenic,  no 
trace  of  arsenic  was  found  in  the  filtered  water.  First,  because 
part  or  all  of  the  arsenic  is  i)rcfipitatc(I  with  the  ferric  or  alumina 
hydroxide  formed  in  tiie  puriiication  process  and  filtered  off.  Sec- 
ond, because  the  small  amount  of  sulphate  of  alumina  used  per 
gallon  of  water  would  bring  down  the  arsenic  content  in  the  water 
to  indeterminable  traces,  even  if  no  arsenic  was  removed  by  the 
purification  process.  The  Pharmacopeia  of  the  United  States  re- 
quires that  a  chemical  to  be  pure  may  contain  not  over  ten  parts 
per  million  of  AssOt. 

It  is  permissible  to  refer  to  the  Royal  British  Committee  appointed 
to  investigate  the  sonsalled  "Manchester  beer  scare"  in  1901.  This 
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committee  gave  the  result  of  their  investigations  at  the -meeting  of 
the  London  session  of  the  Society  of  Chemical  Industry  in  January, 
1902.  Their  recommendation  was  chiefly  on  the  method  of  testing 
for  minute  quantities  of  arsenic,  and  the  discussion  following  was 
more  or  less  of  a  farce.  One  member  of  the  eonmiittee,  a  medical 
man,  Dr.  James  Edmunds,  doubted  whether  they  liad  reached  the 
real  cause  of  the  iUness  and  death  in  the  Manchester  epidemic.  He 
had  been  in  the  habit  of  prescribing  arsenic  and  giving  two  or  three 
milligrams  per  dose  three  times  a  day  fnr  n  good  many  weeks,  and 
had  never  known  a  case  of  arsenical  neuritis  to  result.  Most  of  the 
cases  were  proved  to  be  alcoholic  neuritis,  not  arsenical  neuritis. 
One  of  the  patienf«,  who  was  confined  to  bed  for  three  months  with 
what  was  supposed  t<  i  Ijc  ?irsenical  neuritis,  had  been  a  total  abstainer 
all  his  life,  so  that  beer  could  hardly  bo  blamed  for  his  case.  In 
short  it  lias  never  been  positively  proven  that  the  arsenic  found  in 
Manchester  beer  was  the  cause  of  the  epidemic  of  neuritis  in  Man- 
chester. F^umably  that  is  why  It  is  known  as  the  "Mandiester 
beer  scare." 

AiBcnic  is  found  so  frequently  everywhere  in  nature  that  it  is  im- 
possible that  natural  water  should  not  contain  more  arsenic  than 

would  ever  be  put  in  by  using  sulphate  of  alumina  for  its  purification. 
All  clasHB,  ochieSi  iron  ores,  etc.,  contain  arsenic,  and  all  the  waters 
from  the  most  famous  mineral  spring:s,  where  people  go  for  their 

health,  contain  arsenic  in  considerable  quantities.  Vichy,  two  parts 
per  million;  Carlsbad,  varying  from  detenninable  traces  to  twenty- 
five  i  iuTs  per  million.  The  late  Sir  Edward  Franklin  pc^itively 
found  arsenic  in  the  atmosphere  of  Loiuion.  Arsenic  is  found  in 
the  waters  of  the  Rhine,  Nile  and  in  the  Delaware  river;  in  many 
vegetables,  such  as  lettuce,  beets,  etc.,  but  this  must  be  considered 
dangerous  ground,  as  all  the  add  phosphates  used  as  manure  con- 
tidn  large  quantities  of  arsenic. 

Mb.  Charles  A.  Jbnninos:  The  speaker  had  a  practical  appli- 
cation of  this  paper  by  Dr.  Bartow,  just  a  very  short  time  ago. 
One  of  the  packing  firms  in  Chicago  had  a  shipment  of  alum  turned 
down  by  the  government  because  it  contained  125  p.p.m.  of  AsjOj. 

As  a  result  they  were  \villing  to  sell  that  alum  for  about  15  cents 
per  hundred  pounds  less  than  the  regular  price  we  were  paying  for 
alum. 
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M«.  James  M.  Cairo:  A  case  in  the  speaker's  own  family  might 
be  of  interest;  in  this  instance  "arsenora"  a  compound  of  arsenic 
and  gold  has  been  used  for  the  past  fifteen  years.  The  dose  reaches, 
at  times,  as  high  as  sixty  drops  per  day  before  producing  any  trouble 
to  the  eyes. 

Dr.  Edward  Bartow:  We  did  analyse  the  water  that  had  been 
treated  with  the  alum  containing  anenic,  and  actually  found  about 
nine  per  cent  of  the  amnio  remaining  in  the  filtered  water.  That 
was  an  actual  test  that  we  made. 

Mr.  James  M.  Cairo:  Did  you  tiy  the  raw  water  too,  and  could 
not  find  any  there? 

Db.  Edward  Bartow;  There  was  no  arsenic  in  the  raw  water. 

Mr.  a.  Elliott  Kimbeiiley:  Are  there  any  cases  on  record  sug- 
gesting aTsenical  poison  through  water? 

Dr.  Edward  Babvow:  Not  to  the  author's  knowledge. 

Mr.  Przlip  Burosbs:  Is  there  any  germicidal  action  of  the  ar^ 
senio? 

Mb.  Wilson  Monfort:  Regarding  that,  the  speaker  has  been 
watf'hing  with  a  good  deal  of  interest  the  development  of  a  mold  in 
a  tenth  normal  alkaline  arsonious  arid  solution  for  some  time,  80 
arsenic  is  not  necessarily  fatal  to  v^etable  oiganisms. 
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METHODS  OF  WASHING  SLOW  SAND  FILTERS 

By  John  Gaub^ 

In  late  years  various  proceaaea  for  dftaning  the  aand  of  a  filter  bed 
have  been  advanced;  some  partly  destroying  and  others  eztenni- 
nating  the  filter  film  on  the  bed.  These  ideas  have  in  some  eases 
caused  trouble  and  in  others  only  repiur.   There  is  no  doubt  that 

the  rough  treatment  of  the  sand  surface,  a  penetration  of  organic 
matter  and  filth  into  the  bed  cause  deep  clogging,  which  prevents  the 
yield  of  water,  and  causes  the  beds  to  become  inefficient. 

Attempts  to  reduce  the  work  of  cleaning  filters  are  commendable, 
because  scraping,  sand  handling  and  raking  are  the  items  of  greatest 
expense  in  slow-sand  filter  maintenance;  hence  it  is  the  endeavor  of 
the  writer  to  show  what  attempts  along  this  Unc  have  been  made, 
both  from  an  eoonomical  and  efficient  standpoint. 

In  this  countiy  it  is  bad  economy  to  discard  the  sand  scraped  from 
the  filters,  for  the  expense  attached  to  the  preparation  of  new  sand 
is  very  hiii^,  since  it  must  be  waahed  free  from  clay  and  screened 
before  it  is  ready  to  be  placed  in  the  filter.  Yet  in  Osaka,  Japan, 
the  sand  is  dredgc^l  from  the  Yodo  rim-  opposite  the  water  works, 
and  made  suitable  for  the  beds  and  placed  therein  for  about  65  cents 
per  cubic  yard,  a  figure  so  low  that  no  attempt  is  made  to  recover 
by  washing  the  sand  scraped  from  the  filters. 

In  handhng  the  sand  for  slow  sand  filters  several  methods  have 
been  tri(>d,  each  giving  results  at  a  small  cost  in  some  places,  while 
in  others  the  contraiy  is  true.  The  writer,  therefore,  conipilod 
tables  from  plants  using  these  methods,  together  with  their  costs. 
However,  before  delving  into  the  methods  as  practiced  at  Qms  vaxionB 
plants,  a  brief  description  of  the  methods  commonly  uaed  will  not 
be  out  of  place. 

THE  BROOKLYN  METHOD 

This  method  was  first  used  in  1905  at  the  Hempstead  filters,  at 
Rockville  Center,  Long  Island,  and  consists  in  lowering  the  water  to 

^Supt.  Filtration  Flant^  Waahiagton,  D.  G. 
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a  few  inches  in  depth  above  the  surface  of  the  sand  on  the  filter. 
Unfiltered  water  is  taken  from  an  adjacent  filter  in  service  and  run 
in  a  stream  over  the  bed  to  the  outlet  drun,  a  depth  of  about  1  inch 
d  flowing  water  being  maintained  over  the  section  to  be  cleaned. 
Men  in  boots  agitate  the  surface  of  the  sand  with  long-toothed  gar- 
den  rakes,  thus  stirring  tho  dirt  from  the  sand  and  having  it  earricd 
away  to  the  drain.  The  filter  is  generally  cleaned  in  sections  by  cut- 
ting oiT  the  part  undergoing;  cir'aning  frmn  tho  rest  of  the  filter  by 
boards  set  on  edge  and  driven  down  into  the  sand,  fonninp;  a  minia- 
ture tiunie  witli  board  sides.  After  cleaning,  tho  boards  are  i  t  jiioved 
to  a  new  position.  When  the  filter  is  clean,  lillration  is  resumed. 
This  method  i.s  somewhat  costly,  in  that  about  1  per  c<»nt  of  wash 
water  is  used.  In  cases  of  emergency  it  has  given  good  results.  At 
Philadelphia,  it  is  reported  that  with  14  men  and  a  foreman  a  three- 
quarter  acre  bed  can  be  cleaned  in  eight  hours  and  that  such  a  bed 
will  be  out  about  nineteen  hours  a  month. 

BAUD  WASHING  MACHINES 

These  machines  are  recent  additions  to  the  wasliing  ui)parat  u.s  used 
in  slow  sand  filters.  They  began  their  existence  about  1909  when 
the  Washington  plant  adopted  the  "ejector  washer"  system.  Pre- 
vious to  this  time  the  dirty  sand,  after  bmg  scraped,  was  shoveled 
into  portable  ejectors  on  the  beds,  to  be  thence  forced  by  water  pi^es- 
sure  through  pipes  to  stationary  sand  washers.  After  being  washed, 
the  sand  was  discharged  into  storage  bins,  from  which  carts  driven 
underneath  may  be  loaded,  and  the  sand  carried  to  the  filter  and 
placed. 

THE  BliAIBDELL  MACHINE 

This  machine  may  be  described  as  a  traveling  crane  spanning  a 
filter  unit  and  supporting  a  watertight  rectangular  chamber  contain- 
ing the  machinery  necessary,  and  })ro\ided  with  means  for  lowering 
this  chamber  to  the  sand  surface  and  traveling  over  the  filter  while 
the  proeess  of  washing  is  in  progress.  The  chamber  wherein  the 
washing  takes  place  niny  be  rniped  so  as  to  el  'ar  the  rim  of  the  filter 
and  thereby  remove  the  machine  to  anotlier  filt<  r 

About  2  inches  abov(>  the  snnd  or  bottom  of  the  sand  cliuniber 
there  is  a  plate  or  diaplir;i^m  divitiirig  the  washing:  chamber  into  two 
compartments  placed  uliove  each  other:  the  lower,  used  us  a  8ucii(»ii 
chamber  from  which  the  dirty  wasli  water  is  withdrawn,  contains 
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stirrer  wheds  mounted  on  vertical  shafts;  the  upper  contains  the 
driving  mechnniam  for  the  stirrer  wheels  and  also  the  pressure  'and 

suction  pumps. 

From  the  stirrer  wheels,  m  tho  low  vv  chamber,  supporte<i  on  verti- 
cal shafts  above  the  sand,  numerous  teeth  project  into  the  sand  to 
any  desired  depth.  The  teeth  are  hollow  anil  perforated  in  order  to 
create  a  water  jet  action  from  the  supply  delivered  by  the  pressure 
pump.  The  water  for  the  pump  is  taken  from  the  water  on  the  fil- 
ter, while  at  the  same  time  a  suction  pump  joined  to  the  top  cham- 
ber withdraws  not  only  ail  the  water  the  pressure  pumps  supply 
through  the  perforated  teeth,  but  also  an  additional  amount  from 
the  filtered  water  in  the  sand.  In  operation,  the  teeth  scour  the 
sand,  while  the  wash  water  by  its  jet  action  drives  the  dirt  into  the 
suction  chamber  and  the  clear  water  stored  in  the  filter  bed  is  drawn 
into  the  washing  zone  by  the  excess  suction  over  the  pressure  supply, 
and  the  wash  water  is  pumped  from  the  supply  before  the  nKH-liinc 
passes  a  given  jxjint.  The  chandx'r  is  i)Iaeed  clos^.^  to  the  surface  of 
the  sand  In-  shoes  extending  in  advance  and  to  the  rear  of  the  front 
end  back  plate,  while  the  side  plates  cut  down  into  the  filter  sand. 

The  pressure  water  rises  through  the  disturbed  sand  zone  and  is 
displaced  by  the  inrush  of  clear  water,  the  upward  current  of  which 
occurs  well  toward  the  center  of  disturbance  created  by  the  teeth 
and  covered  by  the  suction  chamber.  The  sand  is  forced  apart  by 
the  teeth,  and  as  th^  return  the  strong  upward  curr^t  of  wash 
water  causes  a  temporary  suspension  and  churning  action  within  the 
suction  chambei*.  During  this  time  the  dirt  and  light  particles  are 
brougibt  to  the  surface  and  withdrawn  with  the  wash  water.  The 
sand  in  suspension  settles  after  the  violent  upcast  subsides,  so  that 
when  the  sand  comes  to  rest  it  h  uniformly  water  packed  and  free 
from  air.  The  wash  water  fioin  the  machine  is  discharged  to  a  gut- 
ter formed  generally  in  ihe  party  wall  between  filter  tmits.  The 
\\asli  water  may  be  so  controlled  that  sizing  may  be  don(>  by  working 
all  very  fine  sand  to  the  surface  and  removing  that  which  is  too  line 
from  the  filter.  This  sizing  is  done  by  increasing  the  duty  of  the 
pressure  and  suction  pumps  so  as  to  secure  a  downward  velocity  b}- 
which  to  hold  the  sand  in  suspension. 

All  of  the  operations  of  this  machine  are  controlled  by  separate 
motors  which  are  operated  from  a  platform.  Genially  there  are 
six  motors  mounted  on  the  machine  with  variable  speed  controllers, 
With  this  machine  it  is  possible  to  wash  a  bed  of  an  acre  in  about 
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twelve  liourB,  and  in  about  fifteen  houts  the  bed  can  be  in  service, 
allowing  three  hours  for  closing  valves,  etc. 

THE  NICHOLS  WASHER 

This  machine  has  been  in  use  rinoe  1910,  It  enables  the  operatcar 
to  wash  the  sand  on  the  filter  without  removing  it  from  the  bed, 
thereby  saving  not  only  in  wadi  water,  but  also  in  labor,  etc.;  in  other 
words  the  total  saving  being  about  35  per  cent  of  what  it  would  cost 

to  use  the  old  method  of  scraping,  removing,  washing  and  replacing 
the  sand.  Briefly,  the  machine  consists  of  an  inverted  c^^linder  in- 
side a  closed  jacket.  The  dirty  sand  is  fed  into  ejectors  in  the  usual 
way,  arid  the  wash  water  \\dth  the  sand  and  dirt  passes  throiigh  the 
machine.  The  water  strikes  the  side  of  the  cyhnder,  and  the  sand 
being  heav^'  drops  to  the  bottom  and  passes  through  a  nozzle  on  to 
the  filter.  About  2  per  cent  of  fine  sand  passes  out  with  the  water 
and  dirt  to  the  court  where  it  generally  settles  while  the  debris  goes 
to  the  sewer.  It  has  been  shown  at  some  places  that  it  is  possible 
to  clean  10  cubic  yards  per  hour  using  1200  gallons  of  water  per 
cubic  yard,  whereas  by  the  old  method  2800  gallons  of  water  were 
used.  Again,  at  some  places  this  machme  has  been  modified,  bi 
that  several  sprays  of  water  play  on  the  sand  withm  the  machine; 
also  more  baffles  have  been  added,  thus  causing  a  better  wash  for 
the  sand. 

METHODS  OF  WASHING  SAKiD  AT  DIFFERENT  PLANTS 

Wa^ington,  D,  C. 

Until  1909  the  filt^as  were  scraped  and  the  sand  piled,  and  tiien 
removed  by  ejector  and  one  or  more  lengths  of  hose  to  the  sand 
wsshers.  After  the  sand  was  washed,  it  was  discharged  into  stor- 
age bms  from  which  carts  were  loaded  and  ihe  sand  brought  to  the 
desired  place  on  top  of  the  bed,  and  there  dumped  and  spread  evenly. 
After  1900  the  hydraulie  method  of  rephicmg  was  used,  whereby  an 
ejector  is  placed  underneath  the  outlet  gat(!  in  the  storage  bin,  and 
the  sand  is  carried  in  a  reverse  direction  from  the  bin  through  piping 
and  one  or  more  lengths  of  hose  to  the  bed.  This  process  has  de- 
creased the  cost  of  resanding  and  has  proved  very  satisfactory'  in 
everj'  way.  This  nx^tliod  lias  })een  used  or  tried  iii  several  places 
with  more  or  less  pood  results.  At  Washington  ilie  filters  are  re- 
sanded  as  follows:  the  filters  are  filled  with  water  to  the  desired  depth 
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of  the  sand  layer.  The  outlet  end  gS  the  hose  b  joined  to  a  3  faich 
pipe  supported  on  a  boat,  and  the  sand  ia  dischai|;ed  through  the 
pipe  at  the  pomt  required.  Generally  work  is  b^un  at  the  far 
end  of  the  filter,  and  is  gradually  filled  by  swinging  the  boat  from  side 
to  side  and  backmg  it  by  degrees  to  the  front  end.  By  this  method 
the  sand  has  no  tendency  to  separate  into  difforent  sizes,  if  the  dis- 
charge has  a  slope  of  about  40  to  45  degrees  from  the  horizontal. 
By  tliis  position  of  the  flischargc  pipe  the  old  surface  of  tfie  sand  is 
cut  and  moved  ahond  with  the  new  sand,  thus  breakiiifz;  uj)  the  pos- 
sibility of  foriniiig  a  mud  layer  beiwicn  Ihe  old  and  new  laj'crs. 
The  fnllowiiig  is  the  average  cost  of  scraping,  ejecting,  washing, 
transporting,  replacing  and  raking. 


Ptar  cu.  yd. 

PbrM.Ci. 

P«r  am 

Flar  eu.  yd. 

P«r  If .  G. 

Ptor  acre 

?U  09(5 

$0.07 

$16.08 

$0,012 

$0.03 

$6.64 

BlKtTIMCl,  WAJraiNJ  AND  TRANHPOHTINU 

.168 

.11 

28.32 

.08 

.00 

Sand  Ejectors.  The  mov:d)le  ejortor  i.s  novel  {or  two  ica.son.'^: 
The  water  for  making  the  siaid  into  siispciitsiion  is  brought  uj)  from 
the  bottom  and  rises  as  the  saitd  is  .slioveled  uito  it,  thus  producing 
a  mixture  having  more  sand  in  proportion  to  water,  (b)  Tlie  tlis- 
charge  ends  of  the  ejector  are  made  like  the  dischai  gc  end  of  a  Ven* 
turi  meter,  with  a  flat  batter.  The  economy  herein  lies  in  the  fact 
that  use  is  made  of  the  velocity  head  in  the  throat,  which  is  lost  with 
the  batter  made  in  the  usual  way.  For  a  more  detailed  description 
of  these  ejectors  and  the  tests  whereby  they  were  tested,  the  reader 
is  referred  to  Vol.  57,  1906,  of  the  Transactions  of  the  Ameri' 
can  Society  of  Civil  Engineers. 

Sand  Washers.  The  sand  washer  used  here  differs  from  the  usual 
type  of  wnsshor,  in  that  the  mixed  sand  mid  water  fall  into  the  hop- 
yier.  From  the  hopper  tli<'re  is  a  free  0])eniii<i;  to  a  chamber  formed 
l»v  a  globe  casting.  A  .sticond  jet  of  water  enters  this  chruiiber  near 
the  bottom,  and  is  cnrriefl  into  the  throat  of  the  ejector  with  the 
sand  as  it  leaves  the  hojiper.  The  sand  settles  through  the  water 
into  the  chamber  and  is  separated  from  all  duty  water  which  came 
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with  it,  Tho  hopper  visually  used  dilutes  the  dirty  water  in 
the  sand,  but  the  one  devised  at  Washington  makes  a  complete 
separation. 

Toronto,  Canada 

Sand  Is  washed  by  a  portable  washer.  After  being  scraped  in 
piles  it  is  put  into  an  ejector  box  from  which  U  is  carried  to  the 

washer.  In  the  washer  it  passses  through  sprays  of  clear  water, 
and  by  the  action  of  baffles,  falls  to  the  bottom,  where  a  strong 

sprjiy  drives  it  out  throti^ili  a  hose,  which  dislrihutes  the  clean  sfind 
oil  tlie  filtrr.  'Ihv  wash  wa1(M-  used  is  aixmt  ^  per  f!nit  of  the  net 
yield  of  the  filter.  The  wash  wat  cr  jiasses  up  to  the  toi^  oi  t  lie  washer, 
then  down  to  a  3-inch  drain  which  connects  with  a  3b-inch  drain. 
The  cost  per  cul)ic  yard  of  sand,  washeil  aiul  it*placcd,  includmg 
washer  pump,  handling  sand,  repairs,  etc.,  is  about  $0.61. 

DenoeTf  Cdcrado 

The  sand  is  conveyed  from  the  filters  to  the  wadier  through  an 
ejector  and  sand  luie  of  hose  at  a  pressure  of  about  150  pounds.  In 
tikis  plant  the  ejector  m^hod  of  replacing  was  tried,  but  owing  to 
stj^tifieation,  was  abandoned.  The  cause  of  atratlficatioii  probably 
was  a  too  high  uniformity  coefficient  of  the  sand  as  it  left  the  washer. 
The  sand  is  replaced  from  dump  cars,  the  cars  being  loade<l  hy  hand, 
hauled  to  the  side  of  the  \ml  In  horse  power,  dumped.  reloa<led  into 
side  dump  cars,  puslicd  hy  hand  to  tho  place  desired,  dumped  and 
spread.  Tiiis  is  veiy  costly,  hut  owing  to  the  Hioroufihness  of  mix- 
ing, it  appears  to  be  the  best  in  the  end.  i  he  total  cost  per  cubic 
yard  for  cleaning  and  washing  the  sand  on  a  bed  is  about  $0.73. 

New  Havertf  Connecticut 

Here  the  water  is  drawn  olV  and  the  saud  piled,  and  wheeled  to 
the  hopper  and  carried  to  the  washer  l)y  hydi  aulic  means.  Frcm  the 
washer  the  sand  goes  to  a  receiver  in  the  bed  having  the  lowest  d^th 
of  sand,  in  which  it  is  spread  around  and  allowed  to  accumulate  until 
the  maximum  depth  of  40  inches  is  reached,  when  the  apparatus  is 
put  into  the  next  bed  having  the  least  depth.  By  this  process  about 
6  cubic  yards  per  hour  can  be  washed,  using  about  fifteen  volumes 
of  water  to  one  of  sand.  The  cost  of  cleaning  per  acre  is  about 
S75  not  includhig  the  cost  of  water.  About  (>()  cubic  yards  of 
sand  are  removed  per  cleaning,  making  the  cost  per  cubic  yard  about 
$0.4a 
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Albany,  New  York 

Up  to  1910  the  sand  was  washed  and  handled  by  the  ejector 
method,  but  replaced  by  hand.  In  1910  the  Nichols  machine  was 
intooduced  and  tiie  cost  of  cleaning  and  replacing  was  reduced  44 

per  cent.  However,  there  has  been  some  trouble  with  the  beds  in 
this  plant  due  to  the  formation  of  two  filter-ftiras  caused  by  putting 
the  new  sand  on  the  beds  after  forking  the  sand  that  remained 
there.  The  procedure  of  forking  at  the  junction  of  ejected  sand 
caused  this  fihn  to  increase  until  the  turbidity  of  the  sand  ran  ;^  5000 
and  the  outi)ut  of  the  eight  beds  fell  to  10  million  gallons  per  day. 
However,  the  cost  smce  1910  to  1914  and  1899  to  1900  is  as  follows: 


July  1899-1900 

pttmtLftL 

Scraping  10.26 

"Wheeling  out  sand  50 

Washing  sand  69 

RefiUinff  39 

In  1910  a  corniKirison  was  made  between  the  Nichols  machine 
and  the  box-sand  washer  with  the  following  results: 

Cost  per  cubic  yard  by  box-sand  washar  $0,409 

Cost  per  cubic  yard  by  Nichols  226 

Since  1912  and  including  1914,  the  following  is  an  average  ooet 
per  million  gaUons. 

Scraping  ,  90.07 

Ejecting   12 

Washing  and  replacing  16 

Refoiking  beda  01 


Total  86 


Lawrence,  Massachuselta 

The  sand  is  ejected  to  a  set  of  three  hoppers  outside  the  bed. 
The  sand  from  the  last  hopper  is  ejected  to  a  large  box  hainng  a 
weir  which  holds  back  the  sand  and  pennits  an  overflow  of  waste 
water.  The  sand  is  then  shovelled  out  from  the  box  down  one  of 
the  ventilation  holes  for  distribution  on  the  bed.  The  cost  per 
cubic  yard  is  about  25  cents.  It  is  clamiid  at  this  plant  that  the 
wheeling  of  the  sand  to  the  desired  place  and  casting  insures  proper 
mixing,  while  the  use  of  water  pressure  cauaea  stratificatian  due  to 
the  unifonnity  coefficient  of  the  sand. 
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Pittsburgh,  Pennsylvania 

This  plant  has  tried  scraping,  raking  and  washing  machines. 
However,  it  appears  that  they  are  somewhat  eiqieiMiivei  since  the  last 
four  years,  1911-14,  the  hydraulic  method  was  used  and  adopted. 
In  the  reports  this  method  is  known  as  tho  "  Wishinirton  Method."' 
The  following  sununaiy  gives  an  idea  of  the  average  cost. 
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Philadelphia,  Pennsylmnia 

At  Torresdale,  the  sand  washing  pumps  had  not  been  installed  at 
tiie  time  of  starting  the  plant,  so  another  method  of  washing  was 
resorted  to,  viz:  the  Brooklyn,  as  described  above.  This  method 
was  used  until  Mnrch,  1908,  with  little  success,  due  to  the  sediment, 
organic  iiuitter,  and  micro-organisms  forming  a  paste-like  layer  ex- 
tending about  4  inches  in  depth.  The  consistency  of  the  filter  film 
was  so  at  times  that  it  eould  be  removed  in  cakes.  The  runs  were 
short  and  after  about  100  million  gallons  had  been  filtered  spading 
was  tried  in  order  to  get  the  water  through  the  filters.  By  this  proc- 
ess, the  surface  ol  the  filter  was  gone  over  with  a  spade  and  thrust 
down  to  a  depth  of  8  mehes,  and  worked  back  and  forth  to  break  the 
layer.  This  caused  an  increased  drop  in  effidenoy  with  little  assist- 
ance in  length  of  runs.  Next,  the  piling  method  whereby  the  sand 
is  piled,  waiting  to  be  washed  at  some  future  tune,  was  adopted,  and 
it  gave  good  results. 

About  1909  Mr.  Nichols  designed  a  machine  which  today  ik  used 
very  much,  by  which  it  is  possible  to  save  25  cents  per  cubic  yard 
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in  sand  handling.  The  advantage  of  this  machine  is  that  the  thick 
ness  of  the  filter  is  not  reduced  while  the  danfrer  of  breaking  through 
is  decreased,  and  the  efficiency  not  afFeclcd  by  the  change  in  the 
rate  of  each  filter.  At  this  plant  raking  is  practiced  to  the  extent 
of  two  or  three  times  per  scraping.  The  fallowing  is  a  summary  of 
the  costs  of  the  various  methods  used  at  Philadelphia: 


TtrU.a. 

Tar  on.  yd. 

Plrir.0. 

Ite«ii.yd. 

$1.46 

$0.43 

$0.58 

$1.68 

?0  26 

1.23 

.41 

.13 

.38 

SprvH/fidd,  MimadtuteUa 

The  methods  used  here  are  practically  similar  to  those  used  at 
Washington,  D.  C.   The  following  is  a  summary  of  the  costs : 


M.a. 

Cleaning  10.86 

Resanding  17 

Raking  00 


WUminfftan,  Ddaware 

At  this  plant  a  very  good  exnmple  of  the  Bluisdell  machine  is 
seen.  The  machine  is  used  for  raking  and  washing  the  sand  on  the 
beds.  It  was  expected  that  the  cost  of  sand  washing,  etc.,  would  not 
be  greater  than  one  dollar  per  million  gallons.  However,  since  the 
plant  neqairee  intelligent  superintendence  at  all  times,  and  skilled 
mechanics  for  operating  the  washing  machine,  and  notwithstanding 
that  the  machine  is  idle  about  70  per  cent  of  the  available  working 
time,  the  cost  has  been  a  little  over  the  expected  cost.  The  follow- 
ing summary  gives  an  idea  of  the  requirements  of  the  machine  to- 
gether with  the  costs. 

Av«nige  kw.  pw  bed   115 

Cost  of  kw.  per  bed  S3. 46 

Total  cost  per  M.G   1 . 23 

The  total  cost  per  million  gallons  is  an  approximate  sum,  but  the 
other  figures  are  averages  for  the  years  1911-14. 
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Haviiig  oonsidered  the  methods  for  wadiixig  the  Band  of  the  van* 
ouB  dow  Band  filten,  it  now  becomes  our  duty  to  connder  the  differ- 
ent methods  as  to  yidds. 

Philadelphia,  Pa.  (JorrMdaU) 


Yield,  milUoQ  salions 

D»ys  nm 

mar. 

min. 

at. 

rata 

max. 

min. 

«f. 

67 

4 

19 

1.8 

49 

6 

14 

379 

10 

74 

3.6 

105 

4 

27 

609 

do 

150 

4.4 

148 

11 

45 

Rake  1  

280 

3 

85 

4.7 

75 

2 

24 

Rake  2  

120 

17 

52 

4.6 

31 

6 

15 

Rake  3  

73 

17 

41 

3.9 

24 

5 

14 

Piling  

167 

3 

35 

2.6 

19 

2 

18 

90 

11 

51 

4.5 

22 

4 

16 

Washingion,  D.  C. 


AV.  NVMBBR  or 
RUNS  KKDtMO 

DURATION  IM  DATS 

AV.  MIf.I  ION  OALUnW 
riLTBBSD 

1905-10 

143  4 

m 

170.13 

Senpe 

Serap* 

Rak* 

icnp* 

Total 

1910-14 

75.5 

84.2 

56 

68.5 

119.87 

150.24 

270.11 

Springfield,  Man. 

1913 
1914 

23 
24 

22 
26 

44 
40 

48 
44 

79.08 
77.15 

98.29 
84.64 

177.37 
161.79 

WUmingUmt  Del. 


• 

ocv 

H.  G. 

M.  G. 

1011-12 

2.10 

13.4 

14.127 

24.372 

1912-13 

3.0 

20.5 

9.817 

39.877 

1913-14 

2.3 

23.8 

7.133 

45.648 
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From  these  tables  it  will  be  seen  that  each  method  has  its  advan- 
tages and  disadvantages.  The  Blaisdell  machine  is  very  economical 
in  that  (he  time  in  which  a  filter  ia  out  is  practically  at  a  minimum; 
however,  the  days  in  which  the  filter  is  operated  after  the  wash  are 
somewhat  at  a  ntiniininn  also.  As  for  total  yields  the  processes  As 
practiced  at  Washington  and  Tonesdale  appear  to  show  up  better. 
However,  from  a  standpoint  of  duration  in  days  the  Washington 
methods  are  the  best  and  cheapest. 

CONCLUSIONS 

fVom  the  experiences  at  the  various  plants  cited  it  is  sees  that 
much  improvement  in  sand  handling  has  been  in  inogress,  especially 
in  building  machines. 

The  cost  of  cleaning  a  filter  by  machine  has  not  been  reduced  be- 
low that  for  Cleaning  and  replacing  sand  by  the  improved  hydraulic 
prooesseB. 

The  uniformity  coefficipnt  of  thn  sand  is  an  important  factor  to 
consider  when  hydraulic  processes  are  used. 

The  hydraulio  processes  as  practiced  at  Washington  and  SSpriiig- 
fieid  are  the  cheapest  and  most  economical. 
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By  D.  A.  RiSBD^ 

It  has  been  generally  conceded  that  certain  dvic  unprovements 
or  conTeniences  eonatructed  or  fumiahed  by  a  municipality  may 
not  be  wholly  paid  for  by  general  taxation,  but  may  be  aeeessed  as 
flpecial  benefits  against  abutting  property.  This  assessment  may 
cover  the  ooeta  in  whole,  or  in  part,  but  the  principle  is  recognized 
that  a  local  improvement  of  any  nature  must  of  necessity  carry  with 
it  some  direct  benefit  to  the  abutting  property.  It  is  also  true  that 
no  improvement  can  be  made  without  some  benefit  to  the  munici- 
pality at  large.  With  improvements  of  this  nature  we  may  properly 
class  sewers,  street  improvements  of  all  kmds,  water  works,  gas 
plants,  and  pusaibly  other  utiUties. 

An  improvement  of  any  kind  which  is  largely  local  in  nature,  that 
is,  which  from  the  nature  of  its  construction  is  largely  an  accommoda- 
tion to  the  abutting  property  only,  is  found  in  lateral  sewers  and 
water  mains  of  minimum  capacities  supp^^g  or  serving  local  prop- 
erties only,  and  which  do  not  provide  capacities  in  excess  of  local 
requirements,  and  which  are  not  indispensable  for  serving  more  dis- 
tant territory. 

Street  improvements,  including  pavements,  curbs,  gutters  and  cul- 
verts, trunk  sewers  and  the  larger  sizes  of  mains  in  the  distribution 
of  a  water  or  gas  supply,  serve  to  accommodate  a  loss  restricted  area 
and  cannot  be  considered  as  strictly  local  in  their  nature.  A  pave- 
ment for  instance,  on  one  street  alone,  might  well  be  considered  as 
a  benefit  to  some  extent  of  all  the  property  within  the  city  limits  or 
even  outside  of  the  city  limits,  althougli  its  greatest  benefit  would 
be  to  the  property  adjacent,  a  sewer,  however,  might  be  entirely 
local  so  far  as  its  benefits  are  concerned  and  be  of  no  value  whatever 
to  any  other  property. 

The  logical  method  for  asseesing  the  cost  of  any  improvement,  the 
product  of  any  utility,  or  the  benefits  from  any  service  rendered,  is 

^  Manager  Water  and  Light  Department,  Duluth,  Mian. 
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upon  the  interests  directly  benefited.  In  private  business  where 
one  interest  often  benefits  largely  from  the  enterprise  of  another, 
there  is  no  practicable  method  of  applying  this  rule  unle.-s  they  are 
customers  or  purchasers  of  the  products  of  that  utility,  and  even 
then  the  costs  are  often  disproportionate  to  the  service  rendered  on 
account  of  the  escape  of  such  interests  from  the  contribution  as  do 
not  piinshaae  directly  the  products  of  that  enterprise. 

A  dty  owned  utility  usually  has  the  power  to  assesB  oertain  ben»- 
fiti,  whether  the  party  interested  chooses  to  be  a  conwimer  or  not. 
Applymg  this  fact  to  sewers  and  water  mams  the  proper  method 
would  he  to  assess  the  costs  of  construction,  or  in  other  words,  the 
capital  investment,  against  the  property  that  it  is  possible  to  serve. 
The  costs  of  operation,  however,  should  be  levied  against  the  par* 
ties  purchasing  the  output  or  using  the  scnncc. 

Sewers,  after  they  have  been  constructed  and  the  costs  having 
been  met  by  all  the  property  owners  served,  regardless  of  whether 
they  are  connected  or  not,  siiould  be  operated  at  the  expinse  of 
those  only  who  use  or  are  connected  with  it.  The  operating  costs, 
however,  are  relatively  small  and  are  not  usually  assessed  but  are 
paid  out^  of  the  general  fund  supported  by  general  taxation.  In  a 
street  improvement  it  would  be  manifestly  impracticable  to  assess 
costs  of  operation  ajsainst  those  served  or  who  use  the  utiUty;  In  a 
manner,  however,  this  Is  acoomplished  by  means  of  a  wfaeelage  tax, 
the  receipts  of  which  are  applied  to  operating  ^qjenses. 

In  the  case  of  a  municipal  water  supply,  theee  matters  seem  to  be 
much  easier  of  solution  and  it  seems  quite  practicable  to  assess  costs 
of  construction  directly  upon  the  property  susceptible  of  being 
served,  and  to  assess  the  operating  costs  directly  upon  the  custom- 
er? or  patrons  of  the  utility,  in  proportion  to  the  (juantity  of  water 
consumed.  This  condition  it  must  be  observed  is  not  met  entirely 
by  a  rate  charged  upon  a  demand  and  output  basis  such  as  is  in 
efifect  in  New  Orlcuns,  tor  the  reason  that  the  demand  charge  does  not 
extend  to  vacant  property. 

To  those  who  bdieve  tiiat  vacant  property  should  not  escape  taxa- 
tion for  any  improvement  that  directly  enhances  its  value,  this  fact 
will  appeal.  It  would  also  seem  to  be  a  fair  check  or  restraint  upon 
interests  that  Invest  In  Idle  property  with  a  view  of  gain  which  re* 
suits  largely  from  the  activities  of  others  and  in  which  its  existence 
directly  increases  the  cost  of  every  utility  that  passes  the  premises. 

It  is  assumed  that  a  municipal  water  plant  should  be  self-eustain- 
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ing  in  every  sense  of  the  word.  It  should  neither  give  nor  receive 
any  benefit  or  consideration  of  any  kind  from  the  taxpayer,  the  city 
or  the  individual. 

A  water  main  in  which  the  size  is  in  excess  of  the  nninimuni  may 
be  classified  as  serving  two  purposes,  the  service  to  the  property  di- 
rectly abutting  and  the  service  to  properties  located  more  distantly 
from  the  source  of  supply.  In  the  first  instance,  for  the  purpose 
of  this  discussion,  a  6-indi  service  may  be  oonaodered  as  sufficient, 
and  for  all  sizes  in  excess  of  6  inches,  for  the  additional  service  to  those 
more  distant.  Assessments  against  abutting  property  for  the  6-inch 
main  are  easily  applied.  For  costs  of  mains  in  excess  of  this  siae 
the  only  practicable  way  appears  to  consider  the  additional  cost  as 
a  part  of  the  general  distribution  system,  the  expense  of  which  has 
to  be  absorbed  by  the  utility  and  included  in  the  consumers*  rates 
chargeable  as  operating  costs.  The  direct  assessment  to  the  abut- 
ting property  for  the  6-inch  main,  this  size  being  used  as  a  matter 
of  convenience,  may  be  assessed  against  the  abutting  property  by 
means  of  either  of  two  methods.  First,  in  the  total,  on  the  com- 
pletion of  the  work,  which  is  paid  by  one  assessment.  Second,  the 
principal  being  furnished  from  the  funds  of  the  utility  a  percentage 
may  be  assessed  annually  against  the  property  to  cover  interest 
and  rinldng  fond  upon  the  inYSstment.  After  a  term  of  years  the 
percentage  assessment  will  have  returned  enou|^  mon^  to  the 
utility  to  cover  the  prindpal  as  weil  as  interest  upon  the  investment. 
Ordinarily  the  vacant  property  thus  assessed  should  continue  to 
pay  the  assessment  for  the  full  term  of  years  necessary  to  wipe  out 
the  original  costs.  Improved  property,  using  water  and  paying  for 
it  upon  meter  rates  w-ould  be  entitled  to  some  credit  or  rebate  on 
account  of  these  rates,  especially  if  the  rates  are  b;ispd  upon  capital 
investment  expense  as  well  as  operating  costs  upon  the  entire  plant. 
Assuming  for  the  purpose  of  illustration  that  one-half  of  the  water 
rates  are  to  cover  interest  and  sinking  fund  expense,  and  that  the 
balance  is  to  cover  operating  costs  including  depreciation,  it  will  be 
found  necessary  to  credit  one-half  of  the  customer's  water  rates 
against  his  assessment.  This  credit  will  ordinarily  retire  the  annual 
percentage  assessment  upon  improved  property,  unless  the  oost  of 
constructing  the  extension  was  large  and  the  consumer's  consump- 
tion was  low.  If  his  consumption  is  considerably  more  than  neces- 
sary to  wipe  out  his  individual  assessment,  the  surplus,  of  course, 
should  be  applied  pro  rata  to  lessen  the  tax  upon  the  vacant  prop- 
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erty.  It  ia  quite  possible  for  the  consumption  on  an  extension  to 
increase  to  sacii  a&  extent  tbat  the  overplos  of  credits  will  be  suf- 
ficient to  retire  all  the  assesemait  against  the  vacant  properly  upon 
that  particular  extension,  in  which  case,  haying  reached  that  point, 
all  assessments  should  be  discontinued  as  the  customers  are  cany- 
ing  the  entire  expense  of  the  extensiim,  including  capital  investment 
as  well  as  operating  costs.  This  even  may  be  aocomplished  at  the 
end  of  one  year  or  two  years  or  possibly  ten  or  fifteen  years,  depend- 
ing upon  the  rate  of  the  percentage  assos«ment  against  the  property, 
the  interest  and  sinking  fund  factor  in  the  rates  charged  for  the 
water,  and  the  amount  of  the  consumption  upon  tiie  extension. 

It  is  also  quite  possible  an  extension  may  be  made  where  there  is 
no  consumption  for  the  first  year.  In  this  case  all  the  property  pays 
the  percentage  assessment  with  no  credits  and  the  utility  receives  the 
exact  amount  necessary  to  pay  interest  and  sinking  fund  charges. 

The  method  employed  at  Duluth,  Minnesota,  m  which  a  gas  utility 
is  also  operated  in  cozmection  with  the  water  system,  the  pipes  be^ 
ing  hud  in  the  same  trench,  has  been  to  assess  annually  against  the 
abutting  property,  8  per  cent  of  the  total  cost  of  each  extensbn  as 
represented  by  a  4-inch  gas  and  a  6-inch  water  main,  it  having  been 
established  that  sises  in  excess  of  these  dimensions  would  be  more  or 
less  of  a  general  benefit  to  all  customers  and  property  and  for  the 
strengthening  of  the  system  to  benefit  otlK^r  ou«tomers  outside  of 
thus*"  served  by  that  particular  extension.  The  proportion  of  charges 
against  the  abutting  property  has  been  based  upon  5  per  cent  for 
interest  and  3  per  cent  for  sinking  fund  assessed  annually  for  a  period 
of  fifteen  years,  3  per  cent  contribution  to  a  4  per  cent  sinking  fund 
however  will  not  retire  the  principal  short  of  22  years,  but  for  vari- 
ous reasons  it  has  been  considered  advisable  to  Ihnit  tiie  duration  of 
annual  assessments  to  a  fifteen-year  tenn.  A  special  discount  of 
25  per  cent  is  aUowed  to  those  paying  the  total  amount  in  one  pay- 
ment. These  assessments  are  made  according  to  the  frontage  of  the 
lot,  without  reference  to  its  depth.  However,  the  frontage  of  the 
lot  is  not  considered  necessarily  as  being  the  side  abutting  the  street 
upon  which  the  extension  is  made.  It  may  lie  parallel  to  the  mains 
and  front  on  another  street.  It  is  assessed  the  same  as  other  lots 
of  the  same  frontage  dimension.  Subsequently  if  mains  are  laid  in 
front  of  the  short  side  no  assessment  is  made  therefor  on  this  par- 
ticular lot,  which  can  of  course,  receive  no  beiieht  from  a  second  ex- 
tension.  Against  this  assessment  is  credited  one-half  of  the  water 
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and  oiie4luid  of  the  gM  tates  paid  by  the  oocupant  of  the  pnmiaeSf 
it  being  eatunated  that  these  proportions  are  neoeeeary  factors  in  a 
rate  tliat  wiU  yield  the  proper  amount  of  revenues  for  Tnaintaining 
and  operating  the  plant. 

The  principles  and  results  involved  in  the  methods  as  outlined 
above  seem  to  be  as  follows: 

1.  All  charges  whether  of  installation  or  of  operation  against  prop* 
erty  or  a  custoni/^r  nro  based  upon  actnnl  cost. 

2.  Costs  of  (list!  iljutinp;  systems  arc  ordinarily  borne  by  abutting 
property  except  win  n  t  he  consumption  is  sufficiently  large  to  assume 
the  whole  or  part  of  this  expense  when  the  chai^^e  is  gradually  trans- 
ferred to  the  customer. 

3.  The  cu&ioiacr  bears  operating  costs  and  such  installation 
diarges  as  cover  reservoirs,  pimiping  machinery,  stations,  intalces 
and  the  huger  distributing  mains. 

4.  As  the  municipal  plant  increases  in  sise  and  in  the  amount  of 
its  revenues,  its  percentage  of  indebtedness  will  gradually  decrease, 
the  proportion  of  int^st  and  sinking  fund  in  the  rates  charged  for 
water  will  decrease  until  eventually,  when  no  indebtedness  exists, 
this  factor  wiU  become  zero  and  there  will  be  no  credits  agaii^st  the 
assessments.  They  will  have  to  be  met  in  full  cash  payments  or 
the  cortpiimcr  may  disrount  the  entire  amount  of  his  individual  as- 
sessment by  paying  cash,  taking  advantage  of  the  25  per  cent  dis- 
count. 

5.  The  percentage  plan  enables  the  small  property  owner  wiio  is 
a  consumer  to  obtain  extensions  on  verj^  easy  terms,  with  practically 
no  additional  expense  over  and  above  the  regular  water  rates. 

6.  It  seems  to  be  a  practicable  way  for  real  estate  owners  to  se- 
cure extensions  of  gas  and  water  sernce  in  newly  platted  additions 
without  throwing  any  of  the  burden  upon  the  utility  or  its  customers. 

7.  It  furnishes  a  profitable  investment  at  8  per  cent  net  for  the 
sinking  funds  of  the  department  until  the  time  arrives  when  it 
will  be  needed  to  retire  bonds,  at  which  time,  if  the  money  or  any  • 
portion  of  it  cannot  be  withdrawn,  refunding  bonds  or  new  bonds 

in  whole  or  in  part  may  be  issuer!.  Eventually,  if  the  rates  for  serv- 
ice have  been  corrcrtly  established,  the  time  will  be  reached  when 
its  entire  indebtedru'ss  will  be  retired.  This  will  be  true  if  depre- 
ciation and  maintenance  have  been  provided  for  in  the  operating 
expenses  as  well  as  interest  and  sinking  fund  on  the  mdebtedness. 
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DISCUSSION 

Mb.  Wirt  J.  Wills:  The  speaker  does  not  suppose  there  can  be 
any  absolute  rules  for  these  kinds  of  extensions  and  probably  it 
might  be  well  for  some  of  us  to  tell  how  it  is  done  in  our  own  towns. 

In  Memphis,  Tennessee,  a  municipallj^  ownod  plant,  the  water 
board,  laid  one  hundred  foot  extensions  to  the  houses.  Should  a 
subdivision  be  opened  up  without  any  houses  on  it,  the  owners  of 
the  subdivision  have  to  take  advantage  of  wiiat  we  call  the  "water- 
note  plan,"  which  is  a  note  made  up  like  any  other  note  only  it  says, 
' '  payable  in  rantab  from  water  without  interest  eo  many  dollars;" 
for  instance,  the  man  that  gives  this  note  advances  the  money  and 
all  of  the  revenues  out  of  that  line  are  credited  up  to  him  until  all 
the  mon^  that  the  main  cost  has  been  retunied  to  him.  In  that 
way  probably  40  per  cent  of  the  resident  district  of  Memphis  has 
had  mains  put  in  and  a  great  many  of  them  are  already  paid  for. 
Some  of  them  are  not  quite  paid  up  yet.  Of  course  when  it  comes 
under  construction  the  man  that  advances  the  money  takes  all  the 
burden  of  the  scheme.  If  we  put  down  a  main  for  a  man  for  a  sub- 
division and  it  is  not  developed  properly  and  is  perhaps  sold  for  a 
brick-yard,  all  the  burden  then  comes  on  him  if  it  is  not  a  success. 

Mn.  JoHir  M.  Divbn:  Does  that  apply  only  to  new  development, 
or  to  an  extensions? 

Mr.  Wirt  J.  Wills:  You  know  that  Memphis  is  about  all  ex- 
tended except  newly  annexed  territory  out  in  different  places.  One 

street  was  opened  up  by  one  of  the  water  commissioners,  in  the 
heart  of  the  residence  section,  and  he  had  to  put  up  fourteen  hun- 
dred and  sixty  dollars  just  the  siime  as  if  he  had  been  any  other 
man;  but,  except  in  new  territory,  there  is  very  little  in  the  suburbs 
that  is  not  annexed.  We  find  it  comparatively  satisfactory,  people 
get  their  money  entirely  back  and  it  is  satisfactory  to  us. 

Mb.  J.  M.  Diwn:  That  mon^  comes  out  of  the  revenue;  it  is 
never  capitalised? 

Mb.  Wibt  J.  Wills:  It  is  simply  treated  as  an  advancement  of 
the  money,  or  biUs  payable. 

Mb.  J.  M.  Divsn:  It  does  not  appear  in  your  capital  account? 
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Mr.  Wirt  J.  Wills:  The  money  advanced  is  credited  to  a  sepa< 
rate  aisoount  known  as  "water  note  aeeount"  (or  bills  pajrable). 
The  main  laid  is  charged  to  construction  the  same  as  all  other  mMns 
laid  are  charged. 

Twice  a  3rear  the  amount  paid  for  the  use  of  wat^  from  sud  mBsn 
is  returned  to  the  party  who  advanced  it,  and  charged  to  "water 
note  account."  This  money  is  paid  out  of  a  fund  derived  from  the 
sale  of  bonds,  the  same  as  aU  construction  is. 

However,  the  legal  advice  on  the  subject  is,  in  this  state,  when 
a  water  company  or  municipality  makes  enough  money  to  pay  its 
interest,  to  create  a  sinking  fund,  pay  all  its  expenses,  and  the  price 
of  water  is  equitable,  any  other  moneys  earned  "can  be  used  for 
construction  if  necessary." 

In  this  scheme,  the  man  who  wants  the  main  at  once,  simply  ad- 
vances the  money  without  interest,  and  it  is  returned  to  him  ac- 
cording to  the  main's  earning  capacity. 

Mb.  Jobn  M.  Dxvbn:  If  all  of  your  construction  and  extensions 
were  provided  for  in  that  way  you  would  have  no  capital  account 
for  the  distribution  system,  and  no  interest  on  that  part  of  the  con- 
struction would  appear  in  the  operation  cost  of  the  works. 

Mr.  Alexander  Milne:  The  supeostion  of  the  Secretan,'  i?5  per- 
haps comparable  to  the  method  adopted  by  a  careful  individual  as 
to  his  own  house  and  lot.  A  municipally  owned  water  works  is 
simply  a  collective  individual  interest  and  if  it  were  necessary  to 
expcmi  any  sum  within  the  ability'  of  the  finances  for  renewals  or 
ext^sions,  and  it  could  be  done  from  "savings"  from  revenue  ac- 
count without  further  bonding  or  mortgaging  the  "collective"  prop- 
erty, the  effect  would  be  equally  good  financing  as  if  done  by  the 
indivkiual  on  his  own.  This  practice  has  been  followed  in  tlie  St. 
Catharines  plant  whenever  possible;  from  1905  to  1912  the  savings 
havii^  been  sufficient  to  finance  from  time  to  time  the  construction 
of  over  twelve  miles  of  distribution  mains  and  some  2000  new  serv- 
ices, the  commission  deeming  it  better  financial  policy  not  to  re~ 
duce  the  rates  because  they  had  a  surplus  revenue  for  the  time  be- 
ing, as  our  rates  are  low  compared  with  oth*^r  rities  of  our  class, 
but  rather  to  accumulate  a  reserve  for  any  emergency  or  such  ex- 
tensions when  required,  all  of  such  work  being  charged  up  to  capital 
account,  and  increasing  the  assets  on  the  balance  sheet. 
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The  principle  is  one,  however,  that  has  to  be  governed  largely  by 
local  conditions  of  hnance,  rates,  and  laws  governing  the  manage- 
ment of  suck  utilities. 

Mr.  a.  a.  Reimer:  The  paper  presented  by  Mr.  Reed  impressed 
the  speaker  as  being  well  worthy  of  study,  and  he  was  sorry  it  had 
not  been  presented  in  time  to  be  printed  in  the  Mareh  Proceedings, 
80  that  we  could  have  studied  it  more;  such  a  paper  requires  conttd- 
erable  thought.  Our  prbci|>al  object  b  speaking  at  this  tune  is  to 
ask  if  we  cannot  have  copies  of  that  prepared  and  sent  to  those  at 
least  who  have  taken  part  in  the  discussion  today,  so  that  we  can 
extend  our  discussions  along  other  lines,  if  that  is  practicable. 

ATr.  J.  M.  Diven:  Under  our  present  system  of  publication,  the 
papers  after  being  publishe<l  are  still  subject  to  discussion,  the  dis- 
cussion to  be  printed  in  a  subsequent  i8«ue  of  the  Jottrntal.  That  is 
one  of  the  advantages  of  the  present  system  as  compared  with  the 
old. 

Mb.  a.  a.  Hbiheb:  The  speaker  will  be  glad  to  study  the  paper 
more  carefully.  The  remarks  made  by  Mr.  Wilh  show  that  otiier 
places  are  using  modifications  of  the  general  scheme  after  taking  the 
money  fnm  the  property  owners  temporarily.  Now  we  had  that 
plan  to  some  extent,  but  never  pushed  it  veiy  much.  We  made  a 
modification,  however,  that  any  person  wishing  an  extension  in  a 
newly  developed  property,  or  a  property^that  was  on  the  map  to 
be  developed,  would  have  to  guarantee  us  a  certain  revenue.  We 
were  willing  to  pay  the  money  for  the  work  and  ^-fipitalize  it,  of 
course,  but  we  wanted  to  sec  n  fruarantcc  of  n  coi  tiun  revenue  that 
would  meet  a  given  percentage  of  the  cost  before  we  were  willing  to 
go  ahead  with  the  work.  The  result  of  tliat  has  been  to  prevent  a 
great  many  wildcat  schemes,  and  today  an  operator  who  wants  to 
develop  truck  land  counts  his  cost  before  he  goes  into  it  instead  of 
having  the  city  pay  all  the  bills. 

Mb.  Wiluau  Lubcombb:  Will  Mr.  Rdmer  be  more  specific  as  to 
what  that  given  percentage  is? 

Mb.  a.  a.  Reimer  :  In  our  case  we  call  for  10  per  cent  of  the  guar- 
anteed revenue.  Then,  if  the  promoter  does  not  build  a  house  along 
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that  main  and  we  get  no  water  revenue,  we  are  sure  of  at  least  10 
per  cent  on  the  cost.  If  he  does  not  build  any  houses,  he  has  to 
pay  us  10  per  cent  anyhow. 

Mr.  Theodore  A.  Leiben  :  The  speaker  has  not  anything  special 
to  say  except  that  it  might  be  interesting  to  state  another  instance 
of  how  sueh  aasessmentB  ai»  made.  In  Detroit  for  some  years  past 
the  policy  has  been  to  make  extenaionB  wherever  buOdings  are  going 
up,  on  wliat  is  teimed  a  "bonus"  plan,  the  estimated  coat  of  the  pipe 
line  being  figured  outf  a  bonus  of  16  per  cent  per  annum  is  chaiged, 
being  supposed  to  be  based  on' 5  per  cent  interest  on  the  investment 
for  three  yearst  with  the  expectation  that  at  the  end  of  three  years 
there  will  be  enough  built-up  property  to  make  it  a  paying  proposi- 
tion. The  eonsumer  is  credited  with  whatever  revenue  Tiiay  lie  de- 
rived from  the  water  supply  that  is  provided  for  the  proport\^  at  the 
time  the  main  is  laid,  and  rlic  revenue  so  credited  is  deducted  from 
the  15  per  cent,  the  diilereuce  being  the  bonus  which  he  has  to  pay. 

President  Earl:  Your  chairman  was  very  much  interested  in 
thb  paper.  Its  statement  indicating  that  the  New  Orleans  water 
rates  make  no  provision  for  vacant  or  unimproved  property  or 
other  interests  which  are  benefited  by  the  water  suppl^i  but  do  not 
use  water  to  participate  in  a  fair  proportion  of  payment  for  the 
benefits  which  they  receive,  is  in  error.  The  New  Orleans  rate»  and 
the  advocacy  of  the  speaker's  paper  on  water  rateSi  tend  very  strongly 
toward  a  full  participatiop  by  the  taxpayer,  as  a  taxpayer,  for  all 
of  the  benefits  which  he  receives  as  a  taxpayer.  This  is  the  very 
essence  of  ti  fnir  water  rate  for  rate  payers,  because  if  any  interest 
which  is  Ih  ik  fited  escapes  its  fair  share  of  pajiiient,  it  is  inevitable 
that  some  other  interests  or  persons  must  pay  an  unfairly  large  pro- 
portion to  cover  the  deficit. 

There  are  so  many  conditions  of  law  under  which  water  works  proj- 
ects have  to  be  financed,  that  it  is  a  difficult  problem  to  work  out 
a  fair  distribution  of  costs  and  system  of  reunbaTsemeiits  to  cover 
costs  of  extenskm,  and  also  to  arrive  at  a  fair  division  of  water  rates, 
and  still  comply  with  existing  legal  restrictions. 

Mr.  Reed's  paper  advocates  a  plan  for  proportioning  the  cost  of 
water  works  extensionSi  and  arranging  reimbursements,  whkh  ap- 
peals to  be  equitable,  under  those  conditions  of  law  governing  the 
financing  of  ertensions  which  will  permit  of  its  adoption.  This  plan 
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relieves  the  water  works  from  carrying  unprodiietive  property  in 
ertensiaiiB  until  they  become  reaaonably  productive,  and  places  tte 
buzden  of  widely  scattered  extensbus  in  spanely  built  aieas  upon 
those  who  are  benefited  by  them  until  the  water  consumption 
reaches  a  stage  where  the  extension  is  fuXty  warranted. 

These  are  matters  in  which  your  chairman  has  token  a  very  deep 
interest,  and  which  he  believes  are  susceptible  of  formulation  into  a 
general  system  of  financing,  both  for  construction  costs  and  costs  of 
extensions  and  reimbursements  therefor,  and  also  of  determining  a 
division  between  the  taxpayers'  and  the  rate  payers'  fair  share  of 
the  burden  of  maintenance  and  operation,  including  Hxed  charges, 
and  finally  of  fixing  the  rate  as  l)et\veen  rate  payers,  so  that  all  along 
the  line  these  burdens  will  be  equitably  distributed,  i.e.,  to  say  so 
that  each  taxpayer  and  each  rate  payer  will  bear  his  fair  share  of 
oost  for  esrdi  item  of  aervioe  yMAk  he  receives,  paying  as  a  taxpayer 
for  the  benefits  which  accrue  to  all  taxpayers,  whether  they  are 
water  coosumers  and  rate  payers  or  not,  and  as  a  rate  pilfer  for  the 
benefits  which  accrue  to  water  consumers  only,  and  paying  in  pro- 
portion to  his  consumptbn  for  the  items  whidi  vary  in  cost  in  pro- 
portion to  consumption,  and  in  proportion  to  the  size  of  his  service 
and  meter  for  the  items  which  vary  in  cost  msaofy  in  proportion  to 
said  size. 

Several  papers  read  before  this  Association  within  the  Inst  few 
years,  including  Mr.  Reed's,  just  presented,  contain  matter  of  the 
greatest  value,  looking  toward  the  fonniilation  of  such  a  scheme,  and 
your  chairman  wishes  a  Httle  later,  as  a  nu  inber  of  the  Association, 
to  assist  in  presenting  some  further  studies  in  these  connections, 
with  the  hope  that  they  may  be  of  assistance  in  reaching  something 
fairer  and  more  unifonn  in  the  treatment  of  these  questions  then  is 
shown  m  the  widely  vaiying  general  practice  of  today,  and  will  be 
glad  if  the  Association  eventually  can  see  its  way  to  the  endorsement 
of  some  general  Byetem.  of  solution  of  these  problems  which  would 
tend  toward  fairness  and  uniformity  therein. 

Mr.  Francis  C.  Hersey,  Jr.  :  There  was  a  case  in  Wellesley  this 

last  yrar  where  a  promoter  laid  out  a  remote  section  of  the  town 
prnu  ipally  in  small  bungalow  lots  for  summer  homes,  etc.  You 
know  how  these  propositions  as  a  rule  pan  out.  For  three  or  four 
years  everj-thuig  looks  prosperous,  then  perhaps  interest  dies  out 
and  the  whole  thing  goes  to  pieces.   They  wanted  water  and  we  esti- 
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mated  it  would  coat  us  $3000  to  lay  a  6-mch  main  into  this  property. 
'We  got  the  pramoters  to  give  us  a  surety  company's  bond  for 
$8000,  guaranteeing  that  In  case  in  any  one  of  the  five  jrean  the 
bond  is  to  run  the  amount  of  water  used  (all  metered)  did  not  equal 
$600,  they  would  pay  us  the  difference.  If  at  the  end  of  five  yean 
the  development  was  a  failure  we  would  come  out  practically  even 
on  cost  of  extensions.  If  it  was  a  success,  we  would  be  ahead. 

Mr.  a.  a.  Reimer:  The  speaker  takes  somewhat  the  same  atti- 
tude that  the  last  speaker  has  expressed  and  in  wliich  others  of  the 
speakers  seemed  to  concur,  that  the  promoter  has  evcrj-lliinp;  to 
win  and  nothing  t^^  lose.  Tf  they  go  into  this  jr?ime  on  theii  own 
basis  we  stand  to  lose,  not  to  gain.  Take  the  last  case  cited,  having 
served  water  up  to  the  limit  of  five  years,  how  much  was  he  in? 
We  have  to  be  veiy  careful,  if  we  adopt  any  of  these  plans,  to  see 
that  we  protect  our  city  or  our  company,  m  case  it  is  a  private  com- 
paoy,  so  that  the  time  will  not  come  when  a  heavy  investment  lit* 
erallb^  sinks  into  the  ground  and  leaves  a  hole  in  our  finances.  Even 
if  we  get  rentals  for  five  years,  we  are  out  the  water  anyway. 

Mr.  Frank  C.  Kimball:  It  may  be  of  some  interest  to  state  that, 

\vithoiit  laying;  down  a  fonnal  rule  to  be  applied  in  all  cases,  the 
Public  Utility  ( 'omrnission  of  New  Jersey  have  recommended  in  sev- 
eral instances  that  water  and  gas  utilities  make  extensions  of  their 
piping  systems  for  reasonable  distances  whenever  the  ou-ner  of  the 
property  to  be  benefited  thereby  wUl  guarantee  a  return  of  10  cents 
per  foot  per  year  upon  all  pipe  so  laid,  for  a  tenu  of  live  years. 

Mr.  J.  M.  Divbn:  Most  new  land  developments  are  more  or  less 
of  a  gamble  and  to  leave  the  chance  element  all  to  the  promoters  the 
speaker  has  used  the  following  method,  considering  that  it  is  no  part 
of  the  duty  of  a  water  department  or  company  to  go  into  gambling 

schemes;  the  promoters  are  required  to  pay  all  cost  of  pipe  exten- 
sions into  the  property,  including  valves,  fire  hydrants,  services,  etc., 
with  an  agreement  on  the  part  of  the  department  or  company  that 
it  will  refund  the  cost  of  the  construct  inii  and  take  over  the  mains  and 
appliances  as  soon  as  a  certain  number  of  houses  have  bew  erected, 
connected  with  the  mains  and  commence  paying  a  revenue,  or  when 
a  certain  specified  income  is  received  from  the  extension.  Some  por- 
tion of  the  capital  furuished  for  the  extension  ma^'  be  returned  to 
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the  pTomotors  when  a  less  number  of  iiouses  than  the  full  specified 
number  are  built  and  usinc  water,  or  when  a  revenue  somewhat 
less  than  a  full  paying  one  is  received,  but  the  contracts  generally 
require  the  full  number  of  water  takers  or  amount  of  annual  reve- 
Due  before  the  niftins  are  taken  over  and  paid  for.  No  mterest  on 
the  eost  is  provided  for  m  theee  contracts,  the  promoten  standing 
that  much  as  a  part  of  their  gamble. 

By  this  method  no  money  is  advanced  or  invested  by  the  water 
department  or  company  until  the  development  has  proven  a  snceess 
and  a  paying  investment  for  the  water  worlcs. 

Mr.  D.  a.  Reed:  Replying  to  some  of  the  questions  that  have 
been  asked;  the  paper  refers  more  particularly  to  a  municipal  plant 
and  still  more  particularly  to  the  question  of  the  establishing  of 
equitable  rates  based  upon  actual  cost,  not  only  of  the  water  sup- 
plieti  but  the  cost  of  extensions,  it  being  the  theory  that  the  exten- 
sions should  be  assessable  as  nearly  as  practicable  against  the  abut- 
ting property,  and  that  the  cost  of  operating  should  be  borne  by  the 
customers  using  the  water. 

The  question  has  often  come  up  in  our  cities,  how  to  make  esrten- 
sions  in  the  streets  i^ere  the  people  are  not  able  to  advance  the 
money,  as  was  stated  by  the  first  speaker.  We  often  find  that  to  be 
the  case  even  under  the  present  system.  Our  aystem  embraces  the 
.idea  that  the  utility  itself  should  advance  the  money  for  extensions 
out  of  the  depreciation,  reserve  and  sinking  funds  or  any  other  funds 
it  may  have  available — temporarily.  If  money  is  used  to  make 
such  extensions  the  property  owners  have  the  privilege  of  paying  all 
that  back  into  liioae  funds  at  onee  if  they  wish;  if  not,  8  per  cent  is 
assessed  yearly  against  abutting  property,  the  idea  being  that  the 
8  per  cent  will  eventually  return  all  the  money  to  those  fundus.  It 
seems  to  the  speaker  unfair  to  make  an  extension  under  a  straight 
guarantee  system  of  either  8  or  10  or  any  other  per  cent.  When 
extensbns  are  finst  put  in  there  are  no  customers.  One  extension 
made  last  year  costmg  $9000  had  no  consumers;  there  was  not  a 
house  on  the  extension.  As  the  consumption  increases  the  total 
water  rates  will  be  deducted  from  that  8  per  cent  each  year,  so  that 
at  the  time  the  total  revenue  exaetty  equals  8  per  cent,  the  guaran- 
tee would  be  discontinued,  and  we  would  be  getting  only  about 
half  that  amount  because  the  other  half  of  the  8  per  cent  would  go 
to  operating  expense;  in  fact,  in  some  portions  of  the  system  it  would 
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cost  much  more  than  the  total  guarantee  to  operate,  to  say  nothing 
of  the  fixed  chnr<?:ps  For  that  reason  this  particular  feature  that 
the  writer  attempted  to  describe  embraces  the  idea  of  crediting  on 
the  guarantee  or  assessment,  by  whichever  name  you  call  it,  some- 
times it  is  called  a  gviarantee"  and  it  is  sometimes  called  an  "as- 
sessment," only  that  portion  of  the  revenues  which  applies  to  capital 
mvestment.  The  balance  of  the  water  rates  not  eredited  to  the 
frontage  asseflBment  goes  to  pay  operating  expensee  as  h  should.  If 
a  man  owns  a  50-foot  lot  and  his  water  rate  is  $5  a  3rear,  one-half 
or  13  is  credited  against  the  14  asaesament  that  is  placed  against 
that  property,  leaving  II  to  be  paid  in  cash.  If  he  is  using  gas,  one- 
third  of  his  gas  rate  also  is  credited,  the  idea  being  that  the  half  or 
one-third  of  the  amount  which  he  pays  goes  to  pay  the  interest  on 
capital  investment  of  the  entire  plant.  Generally  a  man's  water 
and  gas  consumption  wip^^s  out  his  entire  assessment.  A  vacant  lot 
however  contmuos  to  pay  m  cnsli  the  full  i\.ssessmont  until  enough 
consumers  have  been  added  to  release  the  entire  assessment.  We 
have  one  section  of  the  city  that  costs  us  over  fifteen  cents  per  one 
hundred  cubic  feet  to  furnish  water.  Under  the  old  sjrstem  of  the 
straight  8  per  cent  guarantee  the  department  or  utiUty  gets  its 
monej  back  when  th««  is  nobociy  using  water.  Up  to  the  time, 
or  nearly  the  time,  when  th^  were  using  enough  water  to  retire  the 
guarantee,  we  were  losing  money;  and  when  the  guarantee  was  dis- 
Gcmtinued,  we  were  losing  still  more  money  for  the  reason  that  we 
had  lost  our  8  per  cent  ret  urns  on  the  investment  and  were  furnish- 
ing water  at  about  one4hird  its  actual  cost. 

The  speaker  will  be  veiy  glad  indeed  to  have  a  full  discussion  of 
this  subject.  It  is  somewhat  different  from  any  system  that  has 
come  to  his  notice  but  seems  to  have  worked  itself  out  automati- 
cally. 
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Hie  water  supply  of  the  Delaware  Water  Company,  Delaware, 
Ohby  IB  obtained  from  rock  and  grayel  wellfl,  three  miles  north  of 
the  city.  In  a  bend  of  the  OkntanQr  River,  covering  an  area  of 
about  25  acres. 

In  1909  an  additional  supply  under  the  direction  of  H.  F.  Dun- 
ham, C.E.,  was  obtained  by  running  a  suction  line  about  75  to  100 
feet  from  the  river,  following  its  contour  for  a  distance  of  about 
1400  feet.  On  ihis  line  was  constructed  three  deep  rock  wells, 
and  thirteen  gravel  wells,  the  latter  being  4-inch  with  3  to  4-foot 
strainers,  at  an  avornfro  depth  of  28  feet. 

During  the  dry  bUiunier  of  1914  an  additional  supply  was  thought 
neceasary  and  plans  made  for  additional  wells.  A  new  suction  line 
was  laid  at  right  angles  to  the  old  one,  and  connected  to  it  with  a 
10-indi  osst  iron  pipe,  and  6  new  wells  were  drilled  m  the  open  fidd 
some  400  feet  fnnn  the  old  line  of  wells.  In  this  location  we  found 
2  or  3  feet  of  soil,  12  feet  of  sand,  mixed  with  some  gravel  and  small 
boulders,  and  12  feet  of  coarse  water  bearing  gravel.  It  was  evident 
that  at  some  time,  this  bend  in  the  river  had  been  its  bed. ) 

With  a  well  drilling  outfit  the  new  6-inch  galvanized  casings  were 
sunk  to  the  rock  at  an  average  depth  of  28  feet,  then  the  casing 
withdrawn  about  3  feet  and  a  small  charge  of  dynamite  exploded  at 
the  bottom,  after  which  the  gravel  was  taken  out  and  the  casing 
carried  down  to  rock  again.  A  G-foot  strainer  was  placed  inside  the 
casing  at  the  bottom,  and  held  iu  place  while  the  casing  was  with- 
drawn to  near  the  top  of  the  st  rainer,  and  a  lead  seal  swedged  to 
the  top  of  the  strainer.  Willi  a  gasoline  engine  and  small  pump, 
the  wells  were  pumped  for  24  to  48  hours,  until  all  sediment  was 
taken  out,  and  the  water  clear.  These  weQs  with  the  small  pump 
showed  a  dndiaige  of  over  100,000  gallons  each  m  24  hours.  ) 

In  order  to  reach  the  same  level  as  the  origmal  suction  line,  it 
was  neceaSBiy  to  phice  the  suction  line  for  these  walls  12  to  14 

*  Superiutendeat  Water  Works,  Delaware,  Ohio. 
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feet  deep,  this  being  just  iibove  the  water  line,  at  a  time  when  the 
ground  water  wa.s  the  lowest  known  in  \'earii.  This  gave  promise  of 
an  abundant  supply.  These  wells  were  then  connected  to  the  suc- 
tion line,  with  a  gate  valve  to  each  well  to  faeilitate  cleaning  when 
neceasaiy.  During,  the  low  period  of  ground  water  we  found  that 
air  was  bemg  taken  into  the  suction,  and  some  trouble  was  experi- 
enced with  the  pumps,  and  considerable  inquiry  by  water  consumers 
as  to  what  we  were  putting  in  the  water  that  made  it  look  Hkc  milk. 

A  test  of  the  main  suction  line  was  made  by  shutting  off  all  wells, 
and  an  air  pressure  of  90  pounds  placed  on  it,  without  any  loss  for 
several  hours,  showing  that  the  air  must  come  from  some  of  the 
old  wells  put  in  in  1909.  All  these  wells  on  being  uncapped  showed 
from  2  to  6  feet  of  water  above  the  strainers.  The  only  probable 
solution  of  the  air  trouble  we  could  find  was  that  when  the  wells 
were  in  use  under  suction  the  water  level  in  the  wells  was  drawn 
down  below  the  top  of  the  strainers  at  times,  admitting  air;  and 
this  must  have  been  caused  by  ^e  partial  stoppage  of  the  strainers, 
or  a  general  low  condition  of  water  in  the  surrounding  gravel.  We 
found  upon  test  that  no  air  came  from  the  new  wells,  the  water 
level  In  these  being  6  to  8  feet  above  the  top  of  the  strainers. 

Some  engineers  havmg  experience  with  this  system  of  wells  have 
suggested  that  our  4-inch  wells  are  entirely  too  small,  and  that  all 
siicli  wells  should  be  not  less  than  6  inches  in  diameter,  but  rather 
Biiould  have  been  8  to  10  inches,  with  no  strainers  when  in  water 
bearing  gravel,  but  should  have  perforations  or  lioles  in  the  bottom 
of  the  casing  equal  to  one  and  one-half  times  the  area  of  the  pipe. 
Then  instead  of  drawing  the  water  from  the  body  of  the  well,  a 
smaller  suction  to  be  dropped  inside  the  outer  easing,  well  to  the 
bottom,  and  connected  to  the  auction.  This  would  obviate  the  trou- 
ble of  air  finding  its  way  through  the  top  part  of  the  strainer,  and 
allow  the  well  to  operate  until  nearly  exhausted. 

This  paper  is  presented  for  your  consideration,  with  a  view  of 
bringmg  out  suggestions  of  the  best  method  of  constructing  wells  in 
gmvel. 

DISCUSSION 

Mr.  C.  W.  Wiles:  Mr.  Chairman  and  Gentlemen,  many  of  you 
do  not  rely  on  cravel  for  the  water  supply;  but  those  who  do  know 
that  it  is  a  vi^ry  i!nj)ortant  matter  to  know  how  to  get  water  out  of 
the  gravel  into  the  pump.   The  paper  is  simply  a  rehash  of  our  sys- 
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tern  of  taking  water  from  gravel,  and  it  will  interest  possibly  those 
who  are  similarly  situated. 

Mb.  W.  J.  Haddow:  The  city  of  Brantford,  a  Canadian  city, 
draws  all  of  its  water  from  gravel  bar  soil,  using  a  different  method 
altogether  from  that  described  by  the  writer  of  the  paper.  We 
have  a  long  collecting  gallery  made  of  perforated  tile  pipe  laid  cor- 
respond in  with  the  contour  of  the  river,  and  the  water  flows  down 
through  it  into  a  large  concrete  well.  In  case  of  low  water  we  have 
an  arrangement  by  which  we  can  achnit  water  from  the  river  and 
eatise  it  to  flow  to  a  central  well  from  which  it  is  distributed  in  vari- 
ous directions  so  that  it  will  fall  bito  this  collecting  gallery.  By 
thus  flooding  the  soil  we  obviate  the  low  water  diihculty. 

Mr.  W.  E.  Hasblune:  We  get  our  water  from  gravel.  We 
have  found  in  our  ease  that  we  do  not  have  to  go  more  than  15  or  18 

feet  for  it;  it  is  comparatively  near  the  surface.  We  have  dug  down 
to  a  depth  of  15  to  18  feet  and  constructed  a  gallery  similar  to  the 
gallery  mentioned  by  the  last  speaker.  The  walls  aro  laid  with 
rock  and  reinforced  with  concrete  cap.  The  water  is  carried  from 
there  into  the  well  which  is  also  located  in  the  gravel,  and  the  water 
is  pumped  from  that.  We,  of  course,  have  no  trouble  of  the  kind  re- 
ferred to  by  the  gentleman  who  read  the  paper. 

Mb.  John  W.  Moore:  Throughout  a  large  part  of  Indiana  it  is 
found  desirable  to  tap  the  water  bearing  gravel  stratum  and  also  the 
underlying  water  bearing  limestone  stratum  with  tlie  same  well, 
Uue  of  the  methods  by  which  this  combination  well  is  successfully 
constructed  is  as  follows:  Assuming  that  the  finished  well  shall  be 
10  inches  in  diameter,  first  a  drive  pipe  12  inches  in  diameter  is  mnk 
to  rock,  the  depth  aiul  thickness  of  the  water  bearing  gravel  strata 
being  carrfully  noted.  A  10-inch  diameter  hole  is  then  drilled  to 
tiie  desired  depth  into  tiie  watenvbearing  rock.  A  KMneh  diameter 
pipe  is  then  lowered  inaide  the  12-inch  drive  pipe  and  seated  on  the 
rock.  One  or  more  screens,  10  inches  in  diameter  are  made  up  and 
fonn  a  part  of  this  10-meh  pipe,  the  screens  being  located  so  that 
they  will  come  opposite  the  several  water-bearing  gravel  strata. 
The  12-inch  drive  pipe  is  then  pulled,  which  allows  the  water  from 
the  gravel  to  enter  the  well.  In  designii^  air  lift  pumping  systems 
the  wTiter  has  also  used  this  method  to  secure  the  proper  submer- 
gence. 
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Mb.  H.  C.  Hodgkins:  There  is  a  gentleman  here  who  conie.s  down 
from  a  district  where  they  have  the  finest  famis,  and  the  population 
is  largely  German,  even  in  larger  percentage  than  here  in  Cincin- 
nali.  He  is  taking  wftter  fxm  weUs  in  ft  unique  way.  Hie 
speaker  would  like  to  caU  on  Mr.  Hymmen,  of  Berlin,  Ontario. 

Mb.  H.  Htiocbn  :  We  have  altogether  about  fifteen  wells  that  we 
are  using.  Some  of  them  are  pumped  hy  compressed  air.  We  have 
started  to  use  turbine  pumps,  direct  connected,  elect  ric  drive,  which 

are  giving  us  very  good  results.  Wc  had  air  on  at  first.  When  we 
first  put  in  our  air  plant  we  pumped  out  sand  and  filled  up  our  con- 
duit. Wc  then  put  on  a  small  turl.irip  pump,  a  3-mcli  suction  elec- 
tric drive  turbine  pump,  direct  connected.  We  are  getting  75,000 
gallons  in  24  hours.  Some  of  these  wells  have  20  feet  suction,  and 
some  30  feet  suction.    Tiiey  are  down  32  feet  in  the  well. 
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This  18  not  a  set  talk,  and  if  any  one  can  enliven  the  occasion  by 
any  question  or  nmarlcs  the  speaker  will  be  glad  to  have  him  do  ao. 

A  water  works  is  of  course  an  essential  of  modern  fire  protection, 
yet  it  is  but  one  of  twelve  general  factors  or  departments  which  go 
to  make  up  the  hre  protection  of  a  large  city  as  a  whole.  One  also 
of  the  twelve  parts  or  factors  of  modem  city  fire  protection  is  the 
"fire  limits"  or  central  district  in  which  frame  buildings  arc  prohib- 
ited. This  evening's  talk  is  to  attempt  to  show  that  our  cities  in 
general  are  more  in  need  of  higher  requirements  as  to  the  fire  limits, 
than  of  high  pressure  systems  or  laiger  water  works. 

The  pubUc  usually  gets  its  idea  of  the  presence  of  the  water  sup- 
ply by  seeing  fixe  department  hose  streams.  At  time  of  disastrous 
fire  the  unfortunate  practical  fact  is  that  such  a  fire  is  usually  so 
large  that  it  becomes  a  diy  fire,  one  which  does  not  receive  any 
water  at  its  heart,  or  core,  and  to  that  extent  the  water  works  is 
useless.  Any  one  who  is  in  the  least  accustomed  to  examining  fire 
ruins  can  very  readily  tell  whether  water  reached  the  heart  nr  cen- 
ter of  the  fire,  or  v-fi other  the  fire  remained  dry,  and  it  is  an  unfortu- 
nate fact  that  the  important  fires  are  ofttimcs  dry  at  the  center 
or  precisely  where  water  would  do  most  good  were  it  possible  to 
apply  it.  Another  still  more  unfortunate  fact  is  that  the  bigger  a 
fire,  the  more  certam  it  is  to  be  a  fire  which  may  be  termed  a  dry 
fixe.  That  is  peculiarly  a  charaotoristie  of  all  veiy  heavy  city  fires 
after  the  hot  bisst  has  developed. 

The  conflagration  of  the  city  of  Chicago  in  1871  was  such,  and 
typical  of  the  most  destructive  type  of  conflagration,  and  is  especi- 
ally interesting  m  connection  with  the  particular  viewpomt  that  we 
will  come  to  later. 

When  Chicago  had  its  great  fire  the  city  then  had  but  about  350,000 
inhabitants.  Whilo  that  fire  originated  at  a  j)oint  which  is  now  in- 
side the  fire  limits,  yet  the  fire  of  1871  was  typical  in  its  day  as  an 
outskirts  fire  and  from  that  outlying  place  of  origin  burned  into  and 
through  the  city  proper. 
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Another  of  the  older  of  the  modem  city  fires,  that  at  Boston  in 
1873,  was  typical  of  another  type  of  ooiiflagra1»on  whidi  begfaia  hi 
the  heart  of  the  city,  and  in  the  teeth  of  the  fire  department,  then 
goes  on  and  developB  u\to  the  conflagration  fonn. 

Toronto  has  had  aeveral  aeTere  firee  inostly  starting  In  some  cheap 
district  where  special  fire  protection  would  be  a  financial  impossH 
bility. 

The  Baltimore  conflagration  was  carefully  analyzed  by  men  who 
had  studied  earlier  conflagrations,  and  is  more  accurately  mapped 
and  plattpfl  than  any  other  conflagration.  It  began  in  the  face  of 
the  fire  department,  in  the  heart  of  the  city,  with  no  high  wind,  no 
severe  weather,  everything  favorable  for  fire  department  operations, 
with  lavish  supply  from  the  water  department,  and  in  broad  early 
daylight.  The  wind  during  the  wliole  period  of  that  fire  was  very 
moderate  as  shown  by  the  United  States  Weather  Bureau,  and 
yet,  if  that  wind  had  not  shifted  toward  the  bay  or  harbor  there  would 
have  been  little  left  of  Baltimore.  These  typical  examples  of  vexy 
heavy  and  disastrous  city  fires,  Bome  of  which  started  in  town  and 
some  out  of  town,  were  diy  fires  each  and  all. 

We  are  often  indebted  to  our  newspaper  friends  for  some  acute 
observations,  for  mstance,  tibe  ChMogo  Tribune^  with  reference  to  the 
Baltimore  fire,  has  this  to  say: 

It  WM  a  great  fire,  and  a  peculiar  one,  in  that  it  was  a  dry  fire,  that  is  to 

say,  not  a  quart  of  w.ifcr  roarhod  the  contnil  portion  of  the  conflagration. 
The  temperature  of  tiie  fire  that  beat  against  and  into  the  skyscrapers  was 
probably  2000°.   It  was  a  terrible  assault.   The  unprotected  window  open-, 
inge  afforded  eaay  ingress  to  the  fire,  and  plenty  of  woodwork  was  found 
on  the  inside  for  the  flames  to  feed  upon. 

This  TtU/wm  report  was  absolutely  accurate  and  we  must  also 
remember  that  the  Baltimore  fire  was  no  more  dry  than  preceding 
conflagrations  all  have  been  and  to  a  certain  extent  must  ever  be. 

Another  thmg  that  is  misleading,  although  it  is  extreme^  natural, 
but  it  is  unfortunate,  is  that  we  habitually  speak  of  the  burning  of 
buildings.  Now  buildings  do  not  comprise  a  cily.  A  dty  is  com- 
posed of  contents,  and  the  buildings  are  merely  acces«)ry  to  the 
contents.  Tt  is  the  contents  that  ignite,  it  is  the  contents  that  rep- 
resent the  buUc  of  values  and  fuel.  We  may  .say  that  the  spectacle 
or  phenomenon  of  a  conflapjation  should  be  looked  upon  not  as  one 
building  buniitig  another,  hut  as  the  contents  of  one  building  com- 
municating the  fire  to  contents  of  the  next  building.   The  contents 
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are  the  important  things,  both  as  to  the  hazard,  the  quantity  or 
bulk  of  combustible  material,  and  the  value. 

At  Baltimore  the  steel  frames  that  stood  after  the  fire  were  simply 
rough  shells  of  what  were  foimerfy  buildings  and  their  eontents. 
Some  people  imagine  that  those  frames  represented  a  considerable 
salvage.  Unfortunately  the^r  rq)reeeated  very  littie  salvage  as  com- 
pared to  origmal  values  plus  tenants'  property.  The  people  who 
occupy  office  buildings  have  a  great  deal  more  property  as  tenants 
than  they  themselves  know,  anywhere  from  $50,000  to  $150,000  p& 
floor  is  not  at  all  uncommon.  The  burning  at  Baltimore  was  not 
so  much  from  building  to  buildinc^  ns  from  contents  to  contonts; 
and  the  prime  cause  of  the  destruction  of  the  so-called  fireproof  I  fiiild- 
ings  was  not  the  general  fire  but  the  contents  of  said  buildings,  how- 
ever alight  those  cont»ents  might  appear. 

When  you  use  steam  boilers,  you  expect  a  pound  of  fuel  to  evapor- 
ate about  ten  pounds  of  water.  When  you  bum  a  poimd  of  fud 
in  a  foundry  cupola  you  expod  it  to  reduce  far  more  than  its  own 
weight  of  metal,  and  the  same  rule  that  applies  to  the  ordinary  fur- 
nace equally  applies  to  the  destructive  or  reducing  power  <^  fuel 
inside  a  building.  Hie  Continental  Trust  Company  Building  at 
Baltimore  is  a  case  in  point.  This  was  a  bank  underneath  an  exclu- 
sive office  building.  The  contents  were  simply  ordinary  desks  and 
furniture,  trim,  office  files  and  so  on,  which  one  would  hardly  think 
of  as  sufficient  fuel  to  reduce  all  to  a  gaunt  skeleton,  yet  the  destruc- 
tion was  broiifrht  about  mainly  from  the  mere  contents. 

It  may  seem  unreasonable  to  stjite  that  a  fire  can  be  dry  with  the 
fire  department  at  work,  and  coiksidering  tliat  Baltimore  had  lavish 
water  works.  Tliat  is  a  perfectly  pertinent  (iuestiou  respecting  all 
heavy  city  fires,  with  the  fire  department  in  operation,  and  the  water 
works  also  in  full  operation,  and,  if  so,  why  have  eithor?  The  an- 
swer is  that  had  it  not  been  for  the  water  works,  and  had  it  not  been 
for  the  fire  departoient,  the  fire  at  Baltimore  would  have  reached 
enonttously  greater  dimensions  than  it  did.  The  fire  departments 
were  not  able  to  do  anything  at  all  in  the  direct  central  path  of  the 
fire,  but  local  and  visiting  firemen  did  an  immense  amount  of  good 
in  hemming  in  the  edges  and  so  preventing  the  fire  from  cutting  a 
much  wider  swath,  and  also  did  an  immense  service  in  checking  fire 
ft^m  f^ro  brands  which  were  thrown  far  in  advance  of  the  main  fire. 

Why  it  is  that  the^se  hea\y  fires  get  no  water  where  most  needed 
is  something  which  many  of  you  already  appreciate  yet  it  may  not 
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be  amiss  to  try  an  explanation  of  it.  The  principle  is  a  simple  one. 
Let  anyone  hold  the  iiaiid  over  the  flame  of  a  candle.  You  will 
find  that  the  heat  is  not  bearable  to  the  hand  even  at  a  considerable 
distance  when  held  directly  over  the  flame.  It  is  also  noticeable 
that  there  ia  a  strong  upward  draft  althouish  the  air  in  the  room  may 
be  quiet.  In  any  fire  the  expensbn  of  gases  due  to  the  combustioa 
speeds  up  the  draft  and  we  can  calculate  the  velocity  of  the  draught 
of  a  large  fire  from  the  manner  m  which  it  is  able  to  throw  firebrands. 
In  n.  rough  way  it  is  a  fair  staton^t  that  the  acceleration  of  draft 
local  to,  and  immediately  proceeding  from,  a  fire  is  about  four  to 
one.  That  is  to  say,  a  10-mile  breeze  fanning  a  fire  is  accelerated 
into  aboiit  a  40-mile  wind  as  it  issues  from  that  fire;  and  a  25-milo 
wind  supplying  oxygen  to  a  great  firo  will  accelerate  up  to  approxi- 
mately 100  miles  an  hour  as  it  coiiie.s  out  of  the  fire.  All  this  is 
consistent  with  the  action  of  a  large  fire  as  to  its  throwing  heavy 
firebrands  to  great  heights  and  long  distances.  It  does  not  take  a 
very  large  fire  to  produce  a  dangerous  hot  blast  and  if  the  wind  is 
sufficient  to  carry  this  hot  blast  over  into  a  fairly  horisontal  podtiony 
the  firemen  are  then  held  at  a  distance  and  cannot  endure  the  hot 
blast  and  must  retreat.  The  rear  or  trail  of  the  fire  necessarily  is  a 
bed  or  trail  of  burning  embers.  The  fire  department  cannot  work 
on  the  front  or  rear  of  a  great  fire  simply  because  the  hot  blast  oc- 
cupies the  front  and  an  area  of  burning  ruins  occupies  the  rear. 

Illustration  No.  1  is  intended  to  show  the  action  of  the  hot  blast 
as  if  it  were  visible.  Any  one  who  will  take  a  slow  speed  fan  and 
set  a  candle  in  front  of  it.  will  find  it  impossible  to  hold  the  haiid 
close  to  that  candle  sidcwisc  as  is  natural  because  t  he  heat  is  then 
carried  to  the  side.  A  house  fire  in  a  wind  acts  the  same  except,  as 
is  illustrated,  it  is  on  a  lai^er  scale.  In  small  fires  like  a  single  house 
a  hose  stream  is  long  enough  to  overreach  the  hot  blast.  But  when 
the  fire  is  a  large  one  and  fanned  by  a  brisk  wind,  as  shown  in  the 
main  or  lower  figure  of  the  illustrati(m»  it  makes  no  difference  how 
powerful  the  hose  stream  is»  no  hose  stream  can  overreach  the  length 
nor  the  diagonal  width  of  the  hot  blast  and,  therefore,  the  core  or 
heaH  of  the  fire  remains  dry. 

At  Baltimoro  t!io  \vmd  did  not  at  any  time  exceed  twenty-five 
miles  an  hour;  but  there  were  times  in  certain  streets  when  firem^ 
could  not  stand  within  several  hundred  feet  of  the  front  of  that  fire. 
The  hose  streams  wrro  alisolutf^ly  ridiculous  and  such  is  the  situation 
in  all  large  fires  in  a  wind;  the  hot  blast  makes  it  impossibls  for 
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the  firemen  to  hold  a  front  stand  to  head  off  the  fire.  Such  fives 
have  new  hmt  controlled  by  any  ivater  -woAb  or  any  fire  depart- 
ment, and  from  tiie  nature  of  tiie  case  they  burn  a  wide  swath  through 
a  city  unless  the  wind  dies  down.  The  Chicago  fire  simply  burned 
on  through  into  the  lake.  At  Baltimore  the  fire  burned  out  to  the 
haibor.  At  Lynn,  MassaidiusettB,  it  buned  out  to  the  Atlantic 
Ocean. 

Coming  to  the  question  as  to  whether  these  hot  blast  fires  can  be 

prevented,  or  whether  we  must  expect  to  have  more  cities  wrecked, 
it  seems  certain  thnt  therr  is  no  complete  remedy  and  yet  there  is 
at  least  a  seven-eighths  remedy.  In  the  outskirts  of  cities  no  human 
ingenuity  can  suggest  a  remedy  that  is  within  financial  bounds. 
A  fire  may  come  from  this,  that,  or  the  other  cause  on  the  outskirts 
where  cheap  property  cannot  bear  the  cost  of  any  effective  anti- 
conflagration  treatment.  There  is,  however,  a  great  deal  of  ground 
for  believing  that  the  very  costly  central  districts  of  a  city  can  be 
protected  in  spite  of  a  conflagration  that  comes  in  from  the  out* 
skirts,  and  that  it  is  also  possible  to  so  protect  the  central  or  costly 
district  that  a  conflagration  cannot  arise  within  said  district.  Expe- 
rience has  shown  that  a  number  of  heavy  city  fires  afttf  having  gone 
wholly  out  of  control  have  later  been  gotten  under  control  because 
of  reaching  a  location  presenting  the  resistance  of  shuttered  alleyis. 
A  thoroughly  shuttered  alley  exercise?  n  preat  slowing-up  effect. 
Any  fire  on  reaching  a  full  set  of  shutters  or  ircd  glass  is  checked 
considerably  and  is  checked  further  in  crossing  tlie  alley  and  checked 
again  severely  by  the  second  set  of  shutters  or  wired  glass.  Tliis  is 
not  to  saj'  any  two  sets  of  wuidow  stops  will  stop  any  such  heavy 
fire  as  at  Baltimore;  but  the  point  is  that  merely  a  plain  all^  thor- 
oughly stopped  on  two  sides  has  chedced  scMne  fires  whidi  w^ 
whoUy  beyond  fire  department  control  and  points  to  general  use  of 
protected  windows.  Many  fire  protection  engineers  believe  that  to 
protect  the  window  openings  of  the  central  district  of  a  city  would 
alone  be  sufficient  as  an  anti-conflagration  treatment.  The  thing 
needful  is  to  prevent  fire  inside  a  building  from  coming  out  of  that 
building,  and  thus  keep  the  fire  from  reaching  the  contents  of  the 
adjacent  building.  Fires  are  fed  by  the  interior  contents  of  build- 
ings. If  fire  originates  in  a  building  or  enters  a  building  on  the 
windward  side  the  thing  essential  is  to  prevent  the  fire  escaping  and 
spreading  from  out  the  down  wind  or  lee  side.  Obviously  a  street 
main,  however  large,  is  not  able  to  help  us  in  this  particular,  after 
a  hot  blast  has  developed  and  the  firemen  are  unable  to  hold  ground. 
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Now,  there  have  been  some  very  interesting  experiences  that  prove 
that  thiB  fatal  conununication  from  contents  to  contents  does  not 
necessarily  have  to  be  guarded  against  by  fire  walls  nor  by  shutters 
or  wired  glass.  It  has  been  found  that  spread  of  fire  from  contents 
to  contents  ckq  be  checked  by  a  spray  as  from  automatic  sprinklexs. 
In  fact,  a  dense  spray  seems  more  e£fective  than  a  fire  wall  provided 
the  spray  is  deep,  perhaps  if  need  be,  as  deep  aa  the  building. 

The  city  of  Boston  in  1893  had  a  fire  which  was  absolutely  beyond 
the  control  of  the  fire  department  until  checked  by  a  sprinklered 
building,  known  as  the  Brown-Durell  Building,  a  very  large  brick 
building  whirh  stood  directly  in  the  path  of  the  brunt  of  the  hot 
blaflt.  The  lieat  opened  a  large  number  of  sprinklers  and  the  hot 
biasi  was  sufficiently  absorbed  by  tlie  volume  of  spray  and  that  hot 
blast  did  not  emerge  on  the  lee  side  of  the  buildiiig  and  the  town  was 
saved.  Another  sprinklered  building,  the  Kilgour,  is  also  credited 
by  good  judges  as  having  been  of  similar  service  in  Toronto  in  1904. 
The  spray  must  be  deep,  must  be  backed  by  a  laiige  water  supply  and 
must  be  inside,  not  on  ^e  outside,  of  the  buildmg,  because  outside 
spray  blows  out  of  place  and  away  in  a  wind  such  as  ahrays  eidste 
at  a  time  of  conflagration. 

As  earlier  stated,  cheap  property  cannot  stand  the  expense  of  pre- 
paration to  positively  stop  the  spread  and  run  of  fire,  but  it  is  com- 
mercial and  also  possible  to  prepare  a  ca?tly  con^sted  district  to  do 
so  and  also  to  stand  the  brunt  of  any  fire  from  a  cheap  district. 
This  means  the  establishment  of  special  fire  limits  insidr  of  the  ordi- 
nary fire  limits,  using  waterless  sprinklers  and  fire  department  en- 
gine water  for  some  buildings,  protected  windows  on  other  buildings, 
automatic  water  supply  sprinklers  in  other  buildings,  etc.,  iil\says 
keeping  in  mind  the  principle  of  intercepting  the  communication  of 
fire  ffom  contents  to  contents.  Such  protective  features  because  of 
cost  would  be  mostly  limited  to  a  four^ory  or  higher  district  or  to 
city  values  aggregating  not  less  than  $10O|00O,OOO  per  square  mile. 

The  fire  that  attacked  the  Biown-Durell  Building  was  burning 
up  values  at  the  rate  of  1800,000,000  per  square  mile,  and  in  such  a 
district  an  inner  fire  limits  would  be  cheap  in  relation  to  the  risk  and 
the  values  at  stake.  A  city  eavries  about  nine-tenths  of  its  values 
upon  about  one-tenth  of  its  area.  Experience  with  those  few  very 
hea\y  city  fires  that  have  been  checked  has  shown  very  conclusively 
that  they  cannot  be  stopped  at  any  exact  de.'id  line  but  can  be 
stopped  within  one  or  at  the  most  two  blocks  as  shown  on  the  illus- 
tration. 
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Because  firemen  cannot  stand  against  a  hot  blast  longer  than  the 
length  of  a  hose  Btream,  we  cannot,  therefore,  through  firemen  or 
through  water  works  expect  to  make  safe  our  large  cHy  values.  But 
we  can  establish  an  inner  fir^  limit  wherein  the  hot  blast  would 
either  be  deflected  by  successive  barriers  or  be  absorbed  by  spray, 
or  partly  deflected  and  partly  absorbed,  so  that  the  fire  shall  subside 
sufficiently  to  permit  the  normal  operation  of  Ihe  fire  department  and 
be  within  the  capacity  of  the  average  water  works. 

The  second  illustration  shows  an  inner  fire  limit  (the  group  of 
blocks  marked  "P"),  indicating  a  district  in  which  cver>- building  is 
piped  for  sprinklers  or,  if  not,  has  protected  windows  on  all  sides. 

It  seems  to  the  speaker  that  our  big  cities  can  spend  money  to 
far  better  advantage  to  deflect  or  absorl)  hoi  l>last  fires  from  driving 
through  their  central  districts  than  for  heavier  water  mains  or  larger 
fire  departments.  It  makes  no  difference  what  pressure  may  be 
used  nor  what  water  is  provided  as  against  the  fact  that  no  water 
works  nor  fire  department  can  cope  with  a  well  developed  hot  blast. 
Better  to  agitate  for  checking  the  hot  blast  rather  than  expect  the 
impossible  from  the  fire  department  or  the  water  works. 

An  mner  fire  Ihnit  as  described  is  not  likely  to  be  put  into  prac- 
tice at  any  veiy  early  date;  the  difficulty  of  apportioning  the  e:q>eiise 
is  very  great.  It  involves  the  necessity. for  coercing  the  proper^ 
owners  ns  to  their  individual  properties,  and  there  are  many  such 
reasons  which  proh:ibly  will  for  a  very  long  time  prevent  our  large 
cities  from  estabhshing  inner  fire  limits  to  resist  attack  of  a  hot 
blast  from  a  cheap  district;  and  yet  conviction  seems  unescapable 
that  eventually  soniething  of  that  kind  must  be  done.  Our  cities 
are  giow mg  :ind  the  values  arc  piHng  up.  We  have  never  had  any 
true  hot  blast  checked  by  any  fire  department  or  water  department, 
and  we  cannot  have.  We  also  have  never  had  a  really  big  fire  yet 
as  compared  to  the  chances  m  our  great  cities.  These  conflagra- 
tions lie  in  wait  for  our  big  cities,  and  ordmaiy  arithmetic  indicates 
that  some  of  these  fine  motnmgB  we  will  wake  up  and  find  some 
city  of  a  million  inhabitants  wiped  out  and  with  it  a  realizati«m  will 
come  that  a  very  small  percentage  of  such  an  appalling  loss  if  ap* 
plied  to  central  protection  would  have  protected  all  of  the  larger 
cities  and  also  paid  its  way  on  a  yearly  fire  basiP. 

In  this  problem  of  city  fire  protection  the  real  need  is  on  tiie  part 
of  the  citizens  of  the  town  and  the  individual  building  owners  to  re- 
arrange the  city  plan  proper. 
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DISCUSSION 

A  Mbmbbb:  How  about  water  curtaing;  aie  thegr  effectual  m  stop- 
ping  fires? 

Mu.  Biauvelt:  Water  curtains  are  not  of  very  much  good  ex- 
cept for  a  moderate  fire.  When  there  is  a  constant  heavy  fire  blast 
bearing  on  a  building  a  depth  of  spray  about  as  deep  from  here 
to  the  other  sido  nf  the  hall  is  needed  and  this  can  only  be  had  in 
sprinklered  buildmgs  with  heavy  water  supply. 

A  Mkmbek:  About  the  Salem  fire;  was  that  a  fire  which  came  in 
from  the  cheap  district? 

Mr.  Biauvblt:  Yea,  sir;  started  out  in  the  thinly  settled  diBitriat 
sad  burned  down  into  the  town.  A  city  like  Salem,  however,  could 
not  be  protected  by  any  engineering  short  of  reoonstructioo.  What 

has  been  said  must  apply  to  fire  limits  mside  of  what  is  now  recog- 
nised as  modem  fire  limits.  An  inner  fire  limit  as  discussed  is  ap> 
plicable  only  inside  of  what  are  now  known  as  "fire  limit  districts" 
in  which  shingle  roofs  iind  frame  huildings  liave  been  eliminated. 
Salom  wR«  a  town  of  much  frnme  and  shingle  roofs,  and  there  are  no 
engineering  plans  that  might  meet  that  situation. 


ARTESIAN  WELLS  AND  METHODS  OF  PUMPING  THEM 


Bt  John  D.  Kilpaisick 

MECE88TTT  FOR  WATER  StTPPLT  FROM  UNUBRGSOUND  SOURCES 

During  the  several  yaars  the  speaker  has  been  attending  these 
conventions,  he  has  obser\'ed  that  the  papers  and  discussions  on 
water  supplies  have  be<m  confined,  in  a  great  measure,  to  the  treat- 
ment of  wat^er  obtained  from  surface  sources.  These  discussions 
have  gone  into  considerable  detail  regarding  the  proper  design  and 
ooDstiueticiii  of  filter  plants,  the  design,  conrtnietlon  and  operation 
of  filter  beds,  and  a  number  of  papers  ha^e  been  read  on  the  proper 
method  of  atiu  fmrther  destroyii^  injurious  bacteria  whieh  may  have 
escaped  elimination  in  the  filter  beds.  But,  there  has  not  been^ 
much  discussion  on  the  subject  of  the  design^  construction  and  op- 
eration of  water  supplies  obtained  from  undeivound  soureesi  par* 
ticularly  those  from  driven  wells. 

In  a  great  many  localities  the  underlying  formation  is  such  that 
a  water  supyily  from  a  driven  well  system  i«  impossible  to  obtain, 
but  there  are  hundr^vi^  of  muni('i[)alities  where  it  is  possiljle  to  ob- 
tain an  nrtegian  supijly  and  consideration  should  be  given  to  this 
source,  even  when  a  filtration  plant  is  available. 

A  great  point  has  been  made  in  the  discussions  before  this  Asso- 
ciation and  also  in  reports  of  consulting  engineers  that  artesian  sup- 
plies aie  not  peimanent  in  character.  Hie  writer  disputes  this  point, 
because  his  experience,  extending  over  a  great  many  years,  has  led 
him  to  believe  that  the  fault  is  not  with  the  under^g  water  bearing 
strata,  but  either  with  the  oonstTuction  of  the  wells  themselves  or 
to  bad  condition,  due  to  neglect.  It  would  be  foUy  to  generalize  to 
the  extent  of  saying  that  it  is  possible  to  draw  an  unlimited  quantity 
ol  water  from  any  given  water  bearing  strata  any  more  than  the 
statement  might  be  made  that  an  unlimited  quantity  of  water  can 
be  obtained  from  any  surface  stream,  but  there  aro  many  cases  where 
the  yield  from  the  wells  has  steadily  fallen  ofY  and  \s  )iere  it  was  pos- 
sible, by  developing  the  wells  and  possibly  ciiangmg  the  methods  of 
pumping,  to  bring  the  wells  back  to  their  original  and  sometimes  to 
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an  even  greater  yield.  For  example,  the  wells  of  Montgomery,  Ala- 
bama, ^ich  gave  some  years  ago  about  5,000,000  gallona  of  water 
per  day  had  drcvpped  off  until  It  waa  posnble  to  obtain  only  4,000,000 
galbna  per  day.  By  cleaning  out  the  strainera  and  developing  the 
wells,  and  by  this  latter  term  is  meant  cleaning  out  the  fine  sand 
whidi  had  collected  in  the  region  surrounding  the  straineiBy  and  in- 
stalling a  more  efficient  type  of  air-lift,  these  wells  were  brought  up 
to  yield  approximately  5,500,000  gallons  per  day.  This  was  in  a 
sand  formation.  A  nnmbor  of  similar  instances  could  be  cited,  but 
lack  of  tin^o  will  not  permit.  The  writer  refers  particularly  to  wells 
driven  througli  sand  or  gravel  foraiation  where  the  use  of  a  strainer 
is  necessary.  Of  course,  in  the  cas?  of  wells  driven  into  the  rock, 
it  is  only  jiossible  to  obtain  fr(jm  any  rock  hole  the  amount  of  water 
contained  or  flowing  througli  tlie  crevices  and  fissures  in  the  rock. 
With  sand  holes,  however,  the  jdeld  from  any  well  is  greatly  affected 
by  methods  of  construction  and  devebpment  of  the  well  when  drilled. 
The  writer  has  drilled  wells  that  yielded  15  gaUons  per  minute  which 
have  been  brought  up  to  over  300  gallons  per  minute  before  being 
put  into  service. 

In  locations  where  there  is  a  choice  between  artesian  well  water 
and  a  surface  water  sTipply  that  has  to  be  filtered  before  it  is  possi- 
ble for  the  water  to  be  used,  more  consideration  should  be  given  to 
an  artesian  supply  if  the  cost  of  the  plant  nnd  the  cost  of  water  de- 
livered to  the  pressure  pumps  is  close  cTiough  to  allow  of  debate. 
This  opinion  is  based  solely  on  the  jjjround  of  the  purity  of  the  sup- 
ply'. After  hearing  the  man}'  inter(\sling  papers  that  have  been 
read  at  these  conventions  on  the  subject  of  iiliration  for  large  mu- 
nicipal supplies,  the  writer  realizes  that  there  is  a  tremendous  field 
for  filtration  and  that  it  has  solved  the  problem  of  water  supply  for 
a  great  many  cities  in  this  couDtiy  and  abroad;  and  further  that  for 
the  larger  cities  in  this  country  an  artesian  supply  which  has  to  be 
pumped  to  the  surface  of  the  ground  is,  in  a  great  many  cases,  en- 
tirely out  of  the  question. 

The  writ-er  refers  particularly  to  the  purity  of  supplies  from  driven 
wells  and  admits  at  the  same  tunc  that  driven  well  water  in  almost 
ever}^  case  is  harder  water  than  tliat  obtained  from  surface  streams. 
In  ver>'  few  cases,  however-,  does  driven  well  water  have  to  be  treated 
eitlier  to  clarify  or  purify  it.  Tlie  installation  of  a  filter  plant  for 
the  claiiiication  of  a  surface  supply  is  not  the  end  of  that  problem; 
ceafieless  vigilance  in  the  care  of  tiie  filter  is  the  only  price  of  safety. 
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There  are  loralit  ios  where  it  is  tlebatable  whether  an  artesian  supply 
is  better  and  more  eeoiiomical  to  operate  than  a  supply  taken  from 
a  surface  streain  that  is  to  be  filtered,  and  still  other  localities  where 
there  are  no  surface  streams  and  the  mmiicipality  is  compelled  to 
resort  to  artesian  wells. 

The  problems  involved  in  the  laying  out  of  an  artesian  well  system 
may  be  grouped  under  three  heads: 

1.  Location  of  the  wells. 

2.  Methods  of  drilling  and  construction. 

3.  Methods  of  pumping. 

No  consideration  will  be  ghren  in  this  paper  to  the  methods  of 

pumping  from  the  pmnp  house  up  to  the  ston^e  reservoir,  nor  to 
distribution  systems.  Only  the  deliveiy  of  the  water  to  the  suction 
basin  in  connection  with  the  main  pumps  will  be  treated. 

LOCATION  OP  THE  WELLS 

The  location  of  the  wells  depends  upon  the  extent  and  surface 
conditions  of  the  land  available  for  the  well  field.  No  rules  can  b« 
set  down  for  the  proper  location  of  wells  until  tfst  wells  have  been 
drilled,  unless  the  underlying  conditions  are  known  from  wells  in  the 
vicinity.  In  laying  out  a  pumping  plant  which  will  obtain  the  sup- 
ply from  wells,  as  a  general  rule,  it  is  best  to  drill  the  wells  and  lo* 
cate  the  pump  on  the  lowest  possible  ground  available.  The  obvi- 
ous reason  for  this  is  that  in  drilling  the  wells  we  penetrate  to  the 
undeiground  stream  and  the  object  is  to  have  the  pumped  levd  of 
the  water  as  close  to  the  surface  as  possible,  because  as  a  general 
rule  it  is  more  expensive  per  foot  of  pump  head  to  deliver  the  water 
to  the  surface  of  the  ground  than  from  the  surface  reservoir  up  to 
the  storage  tank.  If  the  well  field  is  to  be  in  a  well  defined  valley, 
it  is  preferable  to  drill  the  wells  in  a  line  across  rather  than  parallel 
with  the  direction  of  the  valley,  liecanse  the  underground  stream  of 
water  may  flow  in  l  h(^  same  general  direction  as  the  surface  streams. 
This,  however,  is  not  always  the  case,  and  before  locating  definitely 
any  number  of  wells,  it  is  advisable  to  drill  test  wells  at  various 
points.  There  have  been  cases  where  city  councils  have  taken  the 
matter  into  thdr  own  hands  and  have  drilled  wells  aa  the  summit 
of  the  hill  on  which  they  have  decided  to  place  the  storage  reservoir 
under  the  specious  reasoning  that  if  they  could  get  a  flowmg  well  in 
the  valley,  they  should  get  on  top  of  the  hill  a  flowing  well  delivering 
its  water  freely  into  the  storage  reservohr,  which  would  save  the  ex- 
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pense  of  pumping.  Unfortunately,  wat«r  will  not  rise  above  its 
source  and  the  money  spent  on  drilling  these  altitudinous  welLs  has 
been  thrown  away.  There  are  places  where  it  is  possible  to  obtain 
flowing  wells  on  the  summits  of  high  hills,  but  they  are  the  exceptions 
wluxh  merely  prove  the  rule. 

In  regard  to  the  location  of  underground  water  supplies  by  the 
use  of  forked  sticks,  magnetic  ballsi  pwdulums,  mdicatois  for  radio 
activity  and  other  devices,  the  belidf  in  such  occult  means  is  on^ 
evidence  of  the  survival  of  a  superstition  of  the  alchemist's  age. 
The  writer  has  known  some  of  the  most  famous  of  these  so-called 
''dousers,"  but  has  never  yet  been  able  to  pin  them  down  to  8tat&* 
ments  which  they  were  willing  to  back  up  by  a  bond. 

This  afternoon  the  speaker  went  out  into  the  country  and  cut  a 
couple  of  forked  sticks;  whether  these  forked  sticks  arc  from  peach 
trees,  witch-hazel  bushes  or  not,  is  immaterial.  Placing  this  glass 
of  water  on  the  floor  you  will  note  that  when  one  branch  of  the  fork 
is  grasped  with  the  right  hand  and  the  other  with  the  left,  in  walk- 
ing over  the  i^ass  of  water  the  stem  of  the  fork  dips.  You  note 
that  the  dip  takes  place.  Now,  walking  down  the  aisle  you  note 
that  the  stick  dips  again,  showing  that  the  presence  of  water  has 
nothing  whatever  to  do  with  the  curious  action  of  the  stem  of  the 
twig.  The  explanation  of  this  phenomenon  is  that  it  is  only  possible 
to  operate  a  forked  stick  when  the  hands  are  held  palms  up.  This 
position  brings  the  little  fingers  of  each  hand  on  the  inside.  You 
will  note  after  holding  your  hands  with  palms  up,  your  fists  tight 
together  and  gripping  hard,  that  within  a  few  seconds  you  will  feel 
a  stnun  on  the  muscles  of  the  forearm  which  can  be  instantly  ro- 
lieved  by  releasing  the  grip  of  the  little  finger  a  trifle  and  possibly 
the  third  finger  also.  If  you  are  holding  the  forks  of  a  twig  in  your 
iiuiids  the  release  of  the  grip  by  the  little  finger  and  the  third  fing«r, 
together  with  an  aknost  imperceptible  turning  of  the  fist  down- 
wards and  inwards,  will  cause  the  stem  of  the  twig  to  dip.  This, 
accompanied  by  a  releasing  of  the  tension  on  the  pro  nator  muscle 
that  extends  from  the  thumb  side  of  the  wrist  diagonally  across 
the  forearm  to  the  inside  of  the  elbow,  when  the  bands  are  held 
palms  up,  is  the  explanation  of  the  dip.  The  mysterious  action  of 
the  twig,  therefore,  is  not  influenced  in  any  way  by  the  action  of 
subterranean  water,  but  is  due  cither  to  unconscious  reflex  action 
on  the  part  of  the  operator,  or  is  caused  by  "malice  aforethought" 
on  the  part  of  the  same  worthy  when  he  thinks  he  is  in  the  neighbor- 
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hood  of  a  favorable  spot  for  the  location  of  a  well.  The  reason  for 
the  continued  vogue  of  the  uncRnny  action  of  the  divining  rod  m 
the  hands  of  these  self-styled  "watf^r-finders"  m  due  to  the  fact  that 
the  average  citizen  has  a  sneaking  fondness  for  the  oceuU;  and  when 
a  "water-finder"  makes  good  on  the  location  of  a  wrll,  the  fact  is 
advertised  far  and  wide,  and  when  he  falls  down,  his  failure  is  ex- 
pected as  a  matter  of  course  and  is  soon  forgotten. 

Thm  haive  been  a  number  of  other  metbocb  used  by  "water- 
finders"  that  hxve  oome  under  the  speaker's  observation  in  ^  last 
twwty  years.  One  of  them,  a  Russian,  bad  a  mysterious  box  from 
which  was  suspended  a  pendulum.  He  would  start  this  pendulum 
oscillating  east  and  west  and  walk  over  a  tract  of  land;  and  he 
claimed  such  mysterious  power  for  himself  and  the  pendulum  that 
when  he  was  Tcrtically  over  the  underground  stream,  the  pendulum 
would  stop  oscillating  east  and  west  and  swing  in  a  northerly  and 
southerly  direction.  At  that  point  he  would  drive  a  stake;  then  he 
would  start  at  the  edge  of  the  property  again,  a  few  yards  further 
off,  and  walk  in  a  parallel  direction  to  his  first  line  until  the  same 
change  in  the  pendulum  took  place  and  then  he  would  drive  another 
stake.  In  this  way  lie  would  plot  out  the  direction  of  an  underground 
stream.  The  violence  with  which  the  change  in  the  swingof  the  pen- 
dulum took  place  would  give  him  an  idea  of  the  depth.  This  scheme 
was  all  ns^t  and  the  Russian  made  a  great  many  thousands  of  dol- 
lars out  of  it.  No  one,  however,  ever  saw  the  box  or  the  pendulum, 
whiehheconcealed  under  a  long  and  wide  coat  which  he  always  wore. 
His  compensation  was  based  upon,  his  demanding  a  fee  of  1100  for 
makmg  what  he  eaUed  a  "survey,"  and  then  getting  a  fee  of  $500 
if  his  predictions  came  true.  The  old  man  generally  arranged  to  go 
to  the  neighborhood  of  the  tract  two  or  three  days  before  his  fonnal 
survey  and  gather  all  the  information  he  could  about  wells  in  the 
vicinity,  and  by  taking  differences  in  the  level  of  the  ground,  he 
sometimes  made  ver^--  close  gues>(\s,  find,  as  remarked  before,  you 
only  heard  about  his  successful  surveys  and  never  about  his  failures. 

Another  famous  "douser"  in  New  York  asserted  that  he  could 
feel  the  imderground  water  in  tiie  ends  of  his  fingers  if  he  walked 
over  the  suspected  territory  with  lus  anns  outstretched.  There  was 
another  <me  who  had  a  box  containmg  mysterious  electric  mdicatozs 
by  which  he  registered  the  radio  activity  of  the  underground  water. 
Hiis  radio  activity  of  the  imderground  water  acted  in  an  opposite 
direction  to  the  force  of  gmvity  and  passed  through  concrete  cellars, 
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flooring,  the  roofing  and  all  other  matorials,  so  that  it  was  just  as 
easy  for  him  to  discover  underground  water  from  the  roof  of  a  ten 
story  building,  as  it  would  be  in  the  cellar  of  the  same  building. 
This  man  "gpt  away  with  it"  for  three  or  four  years,  because,  as  we 
all  know,  there  is  one  gullible  person  born  eveiy  minute. 

The  only  edentific  method  of  detenninmg  the  location  for  a  well 
is  to  obtain  aU  the  information  possible  sbout  w^ls  in  the  vicinity 
together  with  all  ponible  data  regaiding  the  underlying  geological 
formations.  A  combination  of  experience  with  the  aforesaid  data 
and  information  is  of  considerable  value.  In  addition  to  this  inform 
mation,  test  weUs  should  be  drilled  to  the  maximum  depth  consid- 
ered necessary  and  should  not  be  less  than  6  inches  in  diaraetrr  so 
that  a  pump  of  reasonable  size  can  be  installed  and  some  conclusion 
drawn  from  the  yield  of  the  "prospect  well."  After  these  "prospect 
wells,"  the  number  of  which  will  depend  upon  the  local  conditions, 
have  been  drilled  and  tested,  sufficient  data  is  at  hand  upon  which 
to  estimate  the  total  number  of  wells  that  will  have  to  be  drilled  to 
give  the  required  yield.  Great  care  must  be  taken  to  obtain  an 
accurate  reooid  of  aU  the  formations  passed  through  and  frequent 
tests  must  be  made  to  determine  the  yield  at  different  depths. 

tflSTHOnS  OF  DRILLING  AND  CONaTRUCTION 

Driven  wells  may  be  roughly  divided  into  two  classes:  (1)  those 
where  the  water  supply  is  obtained  from  the  rock,  and  (2)  those 

where  the  water  bearing  strata  lie  above  the  rock.  A  third  class 
might  be  added,  a  combination  of  these  two. 

1.  Where  the  rock  lies  at  a  short  distance  below  the  surface  of 
the  ground  and  the  quality  of  the  water  above  the  rock  is  unsatia- 
facton,',  the  pipe  should  be  driven  so  as  to  seat  firmly  into  the  rock, 
shutting  off  the  surface  water.  The  most  satisfactory  method  of 
(loiiig  this  work  in  the  case  of  the  8-inch  finished  hole  in  the  rock, 
is  to  drive  a  10-inch  pipe  down  to  the  rock  and  drill  a  10-inch  hole 
in  the  rock  far  enough  to  be  surely  into  the  solid  rock  and  below  the 
shattered  and  seamy  top  surface.  An  8-inch  pipe  should  tiien  be 
lowered  to  seat  into  the  bottom  of  the  10-inch  hole  in  the  rock  and 
cement  grout  poured  in  sufficiently  to  fill  up  the  annular  space 
around  the  8-ind&  i^pe  in  the  l(Mndi  hole  in  the  rock.  After  thie 
is  set  and  the  8-incli  hole  drilled  on  in  the  rock,  the  lO^inch  pipe  may 
be  withdrawn  for  use  in  another  well. 

During  the  drilling  of  the  well,  tests  should  be  made  by  means  of 
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8snd  bucket  or  wozking  barrel  to  detmune  the  jrield  at  dJ£Perent 
deptbs.  A  good  indioatxm  of  paanng  through  water  bearing  orev- 
iees  IB  the  ziee  or  £r11  of  the  standing  water  in  the  well.  If  oontin* 
ued  driUing  ehowa  the  same  character  of  rock  and  the  standing  water 
levd  remains  the  same,  it  is  a  good  indication  that  there  is  no  great 
change  in  the  possible  yield  of  the  well.  Another  indication  of  very 
little  water  in  a  rock  well  is  shown  by  a  great  rise  in  the  water  level 
in  the  well  when  the  drilling  tools  arc  lowered.  When  the  well  has 
reached  the  required  depth,  a  test  should  be  made,  either  with  the 
working  barrel,  or  the  air-lift.  If  thoro  are  a  number  of  wells  to  be 
put  in,  and  the  air-lift  sj^tem  is  to  be  adopted  for  the  permanent 
pumping  plant,  and  the  test  is  made  with  a  working  barrel,  it  is  ad- 
visable to  place  the  working  barrel  at  a -point  below  the  surface  so 
as  to  leave  sufficient  depth  for  the  submergence  of  the  air-lift.  For 
Instance,  If  the  wdls  are  200  feet  In  depth,  the  writer  would  not  ree- 
ommend  that  the  working  barrel  be  placed  more  than  100  feet 
below  the  surface  of  the  ground  and  the  yield  determined  at  this 
point. 

2.  The  coDsbruotion  of  wells  in  sand  or  gravel.  In  driving  wells 
through  sand  or  gravel,  it  is  essential  that  the  drive  pipe  be  of  strictly 
wrought  iron  and  equipped  with  patent  recessed  couplings,  and  care 
must  be  taken  so  that  the  ends  of  the  pipe  butt  in  the  couplings  and 
that  the  pipe  be  shod  on  the  lower  or  cutting  edge  with  a  steel  drive 
shoe.  The  reason  for  the  pipe  butting  in  the  couplings  is  to  carry 
the  effect  of  the  blow  of  the  tools  directly  through  the  pipe  to  the 
drive  shoe  instead  of  havmg  the  impact  come  upon  the  threads  in 
the  couplings. 

The  proper  stnuner  and  the  placing  of  it  is  the  next  point  to  be 
oonsidcrod.  If  the  stnuner  is  to  be  placed  at  the  bottom  of  tiie 
well,  this  nmy  be  done  either  by  driving  the  pipe  through  the  water 
bearing  strata,  intonludng  the  strainer,  and  jaddng  bade  the  drive 
pipe  so  as  to  uncover  it;  or  the  drive  pipe  may  only  go  to  the  top  of 
the  water  bearing  sand  and  the  strainer  pumped  or  driven  into 
proper  position.  In  the  first  case  the  strainer  may  be  plugged  before 
being  lowered,  but  chances  would  be  taken  in  the  ability  of  the  well 
driller  to  jack  back  the  drive  pipe.  In  the  latter  case,  difficulty  is 
sometimes  found  in  yilacing  the  [)lug  securely.  In  either  method  of 
construction,  it  is  t'ssential  that  means  be  taken  to  prevent  sand 
from  running  up  alongsifle  the  stitnuer  between  the  top  of  the  strainer 
and  the  well  casing.    This  sand  is  kept  out  either  by  putting  in  a 
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lead  packer  or  by  oontmuing  an  extra  line  of  pipe  from  the  etrainer 
up  to  the  surface  of  the  ground.  Where  the  lead  packer  is  used»  the 
strainer  is  lowered  into  the  hole,  and  in  order  to  withdraw  it  any 
time,  considerable  difficulty  is  usually  found  in  getting  bold  of  it 
and  getting  it  out  of  the  weU  without  destroying  the  strainer.  As  a 
general  rule,  it  is  better  to  lower  the  strainer  into  place  by  means 
of  piping  extending  all  the  way  to  the  surface  of  the  ground  and  then, 
if  it  is  necessary  at  any  future  time  to  withdraw  the  strainer,  it  is  a 
comparatively  simple  Tnatter  to  do  m.  In  case  the  water  is  found 
in  three  or  four  strata  witii  some  distance  between  thna.  it  is  neces- 
sary to  drive  the  pipe  to  the  extreme  depth  and  then  lower  liie  strain- 
ers into  place  with  the  proper  connecting  pipes  between  them,  and 
then  jack  out  the  well  casing  at  least  as  far  m  the  top  of  the  upper- 
most strainer. 

The  operation  of  jacking  back  pipe  is  one  involving  risk  on  ac- 
count of  the  pipe  parting  under  the  strain.  The  only  precautions 
that  can  be  taken  are  to  sand  pump  freely  and  frequently  when  the 
pipe  is  being  driven,  have  the  strainers  on  the  ground  and  lose  no 
time  in  placing  the  strainers  before  jacking  back  the  pipe,  so  that 
the  sand  and  gravel  will  have  as  little  time  as  possible  to  pack 
around  the  drive  pipe  couplings.  Cutting  the  drive  pipe  may  be 
resorted  to  in  case  it  is  unnecessary'  to  withdraw  the  lower  part 
of  the  drive  pipe,  which  may  have  been  driven  to  give  the  necessary' 
amount  of  submergence  in  the  case  of  an  air-lift  well.  The  ik  cessity 
of  insisting  upon  the  pipe  being  butted  in  the  coupling  is  oljserved 
more  particularly  when  jacking  operations  are  required,  because  if  the 
pipe  is  not  butted  there  is  even  greater  danger  of  stripping  the 
threads.  In  case  a  pipe  parts  irfien  being  jacked  back,  it  may  result 
in  a  lost  well. 

8.  Under  the  third  heading,  where  water  may  be  obtained  from 
the  formations  above  the  rock  and  from  crevices  in  the  rock,  the 
construetton  of  the  well  differs  in  no  way  from  those  referred  to  in 
the  first  two  actions. 

METHODS  OF  PUMPING 

The  pumping  of  driven  wells  may  be  done  either  by  suction,  deep 
well  pumps,  rotary  or  screw  pumps,  or  the  air-lift.  In  case  the  water 
rises  high  enough  in  the  wells  to  he  pumped  by  suction,  it  is  unnec- 
essary to  speak  of  this  other  than  to  say  that  method  of  pumping  is 
familiar  to  anyone  who  has  ever  done  any  hydraulic  work.   The  only 
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prime  necessity  for  a  successful  suction  plant  is  tig^t  suction  lines, 
and  good  foot  valves. 

Id  regard  to  deep  irell  pumpe,  these  may  be  used  when  on^  lim- 
ited supplies  are  required  and  where  the  water  does  not  rise  In  the 
well  high  enough  to  make  an  aixvUft  economical.  The  question  of 
whether  to  use  single  acting  well  heads  with  single  acting  barrel, 
or  single  rods  with  double  acting  barrel  or  double  rod  heads  with 
double  plungers  depends  entirely  upon  conditions.  Except  under 
extreme  conditions,  the  speaker  does  not  believe  it  advisable  to  use 
deep  well  pumps  where  there  arc  more  than  two  wells  on  a r count 
of  the  spacing  between  the  wells  and  the  necessity  of  building  sepa- 
rate pump  houses  over  each  well  and  for  other  obvious  reasons  of 
economical  puinpuig. 

For  any  number  of  weUs  scattered  as  they  usually  must  be  over 
quite  an  area,  the  aiF4iffc  system  has  proven  itself  to  be  the  most 
available  method  for  delivering  a  large  supply  of  water  on  the  sur- 
face of  the  ground.  It  is  not  advisable,  however,  to  use  the  air-lift 
except  under  extraordinary  conditions  for  deliveringthe  water  hinder 
than  to  €he  level  of  the  ground.  At  best  the  air-lift  is  an  expensive 
way  of  pumping,  but  where  the  water  is  obtained  in  large  volume  be- 
low suction  limits,  it  would  seem  to  be  the  only  posrible  method. 
The  air-lift  system  has  the  great  advantage  of  not  ha^ang  any  m'>v- 
ing  parts  in  the  well,  and  there  is  ahsolutel}-  nothing  to  get  out  of 
order  in  the  air-lift  itself.  The  moving  parts  of  the  .system  are  all 
in  the  air  compressor  in  the  engine  room,  under  the  eye  of  the  en- 
gineer. The  engine  room  may  be  located  at  tlie  most  convenient 
point,  taking  into  consideration  the  supply  of  fuel,  and  the  furthest 
weU  may  be  a  mile  or  more  away  from  the  air  compressor.  If  the 
air  lines  are  correctly  designed  and  properly  buried,  there  need  be 
but  little  loss  of  pressure.  The  main  fault  that  tiie  speaker  has 
found  with  a  great  many  ai]>4ifts  throughout  the  country  has  been  in 
the  ahMift  piping  in  the  wells.  It  is  a  fieuniliar  fact  that  a  prime  con- 
sideration for  an  economical  air-lift  is  that  there  should  be  60  per 
cent  submergence.  For  instance,  in  a  100-foot  well,  there  should  be 
at  least  60  feet  of  water  when  the  well  is  delivering  its  yield ;  but  the 
prineipal  trouble  is  found  in  the  design  of  the  air  and  w^ater  piping, 
80  that  the  compressor!  air  is  delivered  at  the  bottom  of  the  uptake 
water  pipe  wiili  ns  little  loss  liy  friction  as  possible,  and  that  the 
uptake  water  pi[>  i-  ^h^signed  so  as  to  deliver  the  water,  without 
being  so  large  as  tu  have  an  extreme  amount  of  slip  or  so  small  as  to 
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devdop  exfOOBivc  IrictkHi.  Evidence  of  faulty  desigii  ia  shown  by 
the  diseharge  bdng  in  alternate  i^tona  of  water  and  air.  In  a  prop- 
^ly  designed  air-lift  system,  the  water  should  be  discharged  in  a 

practically  uniform  stream,  with  very  little  surging.  A  great  many 
foot-pieces  have  be  en  designed  which  have  for  their  object  the  spray- 
ing of  the  air  at  the  bottom  of  the  uptake  water  pipe  so  as  to  intro- 
duce the  air  into  the  water  in  sfronms  of  very  fine  bubbles.  It  was 
discovered  early  in  the  devclopuient  of  the  air-lift  that  the  finer  the 
spray  could  be  made,  other  things  being  equal,  the  more  efficient  the 
air-lift  became;  but  no  loot-piece  that  was  ever  designed  can  work 
eliiciently  if  the  air  pipe  leading  down  to  it  and  the  uptake  water 
pipe  from  it  are  not  of  such  sises  as  are  suitable  for  the  particular 
problem  involved  in  that  well.  The  great  object  to  be  aooomplished 
by  any  foot-piece  is  to  offer  as  free  and  dear  a  water  passage  as  is 
possible  so  that  there  will  be  no  eddies  formed  in  the  water  column 
which  cut  down  the  velocity  and  impair  the  efficiency.  Above  the 
foot-piece  the  mixture  of  air  and  water  should  have  a  pipe  with  as 
smooth  surfaces  as  it  is  possible  to  obtain. 

The  three  methods  of  pipin^ij  wells  may  be  termed:  (I)  the  outside 
air  pipe;  (2)  the  inside  air  pipe;  (3)  the  annular  system.  In  the 
first  case  the  air  passes  do%vn  outside  the  water  pipe  and  into  some 
type  of  foot-piece  or  openings  at  the  bottom  witli  the  water  passing 
up  through  the  inside  of  the  water  pipe.  In  the  interior  pipe  system 
the  air  passes  down  the  inside  air  pipe  to  a  foot-piece  or  nozzle,  and 
the  mixture  of  air  and  water  is  blown  upward  between  the  outside 
of  the  air  pipe  and  the  inside  of  the  water  pipe.  In  the  »^n«^l^ 
pipe  S3^tem,  one  pipe  is  within  the  other,  the  space  between  the 
two  pipes  bdng  the  downtake  air  column,  and  the  int^or  of  the  in- 
side pipe  being  the  uptake  water  discharge  pipe.  It  ia  hnpossible, 
without  an  exact  knowledge  of  the  conditions,  to  determine  which 
ci  these  three  systems  it  is  best  to  use,  assuming  that  the  proper 
areaa  are  available  in  each  case  for  the  amount  of  air  necessary  and 
the  amount  of  water  required  to  be  lifted.  There  are  cases  where 
the  diameter  of  the  well  is  so  small  and  the  amount  of  water  to  be 
delivered  so  large  that  there  would  not  be  room  in  the  well  for  the 
outside  air  pipe,  in  addition  to  the  u[>take  water  pipe.  In  this  case, 
it  might  l)e  better  to  use  the  well  ciising  as  the  downtake  air  pipe 
and  only  provide  an  uptake  water  pipe.  This  arrangement,  how- 
ever, is  sometimes  impossible  on  account  of  air  leakage  through  the 
joints  of  the  well  casing,  whidi  were  opened  up  when  the  well  pipe 


Digitized  by  Google 


ABTESIAN  WELLS  AND  METHODS  OF  PUMPING  THEM  619 

was  driven.  It  ia  very  hard  to  generalise  and  lay  down  nileB  for 
piping  op  wells  on  account  of  the  different  yields,  depths  and  sub- 
mergence  of  weHs,  and  this  is  sometimeB  still  further  complicated  by 
the  number  of  wells  that  have  to  be  pumped*  With  a  great  number 

of  wells  to  be  pumped  from  the  same  air  compressor,  very  delicate 
adjustments  are  required  so  that  all  the  wells  may  be  started  at  the 
same  time.  The  speaker  believes  that  it  is  preferable  to  use  a  single 
air  line,  with  outlpta  to  each  of  the  wells,  rather  than  separate  air 
lines  from  the  i)ump  house  to  each  of  the  wells,  both  as  a  matter  of 
econcuny  of  installation  and  economy  in  the  use  of  air.  The  plea 
sometimes  made  that  independent  air  lines  to  each  well  allow  of  ad- 
justment Willun  the  engine  room  ia  valid  because  the  place  to  adjust 
the  well  is  at  the  well  itself,  and  if  the  plant  is  properly  designed 
originally,  it  should  not  be  necessary  to  adjust  the  wells  except  at 
considerable  intervals  of  time,  and  then  only  because  of  the  increased 
requirements  made  on  the  phmt,  or  fluctuations  in  tiie  wells  them- 
selves. 

Another  rule,  the  observance  of  which  should  be  insisted  upon, 
is  that  the  air-lift  should  only  be  used  to  deliver  the  water  higih 
enough  above  the  ground  to  allow  of  a  flow  to  a  surface  suction  basin 

close  by  the  force  pumps. 

The  writer  has  not  referretl  to  air  pressure  machinery,  but  con- 
siderable economies  can  be  made  in  this  part  of  an  air-lift  system 
by  installing  compound  and  condensing  machines  and  by  2-stage  air 
ends.  The  great  loss  of  economy  in  the  ordinary  uir-lift  system, 
however,  is  not  in  the  engine  room  but  in  the  air-lift  pump  in  the 
wells.  Insufficient  submergence,  caused  by  pumpmg  too  great  a 
quantity  from  a  well,  and  thereby  lowering  the  head  to  a  point  where 
tiie  increase  m  the  amount  of  air  necessary  b  out  of  all  proportion 
to  the  quantity  of  water  obtained,  or  by  the  use  of  piping  mther  too 
large  or  too  small.  No  foot-piece  ever  designed  will  do  the  im- 
possible, but  a  properly  designed  foot-piece  in  connection  with 
owrectly  designed  air  and  water  pipes  will  make  the  air-lift  an 
important  ff^ctor  in  the  pumping  of  deep  wells,  and  a  properly  de- 
signed air-lift  system  in  connection  with  wells  that  have  a  good  flow 
of  water  will  result  in  pmiiping  costs  which  will  compare  favorably 
with  the  cost  of  some  surface  water  supplies  that  have  to  be  filtered. 
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Mr.  Chester  R.  McFarla.nd:  What  do  you  find  to  be  the  most 
efficient  vdocity  of  the  water  rising  in  the  pipes? 

Mr.  J.  D.  Kilpatrick:  The  most  efficient  velocity  depends  upon 
the  air  pressure,  the  size  of  the  pipe  and  the  depth  of  submergence. 
The  velocity  should  be  so  low  that  the  friction  in  the  uptake  pipe 
is  negligible. 

A  Member:  What  is  the  higliest  efficient  velocity  which  you  can 
getr 

Mr.  J.  D.  Kilpatbick:  Aa  stated  before,  this  depends  ttpon  the 
pressure.  The  speaker  has  never  made  any  experiments  to  deters 

mine  the  velocity  in  feet  per  second  of  the  discharge  of  the  air-lift 
well,  but  in  accordance  with  common  practice,  has  made  calculations 
in  gallons  of  water  discharged  per  square  inch  to  the  area  of  the  up- 
take water  pipe.  In  a  deep  well  with  high  air  pressure  the  speaker 
has  discharged  as  high  as  29.5  gallons  per  square  inch,  and  recently, 
in  New  J-^rsoy,  was  able  to  obtain  a  discharge  of  31  gallons  per  square 
inch.  With  sliallow  wells,  and  consequently  lower  air  pressure,  the 
usual  discharge  is  from  12  to  15  gallons  per  square  inch. 

Mr.  Chestbb  R.  McFariand  :  The  water  had  to  travel  the  whole 
length  of  the  pipe  or  you  would  not  have  had  a  discharge. 

Mb.  J.  D.  EiiiPATBiCK:  That  is  true.  The  velocity  is  a  question 
of  simply  dividing  the  area  of  the  pipe  by  the  amount  of  water  di»> 
charged  per  minute  to  get  the  velocity. 

Mr.  Chi<:ster  R.  McFarland:  In  an  experience  extending  over 
a  period  of  about  twenty  years,  the  speaker  has  been  led  to  believe 

that  each  individual  case  must  be  treated  according  to  the  conditions 
as  they  are  found,  and  that  a  fleep  well  with  a  very  great  sul)mer- 
geiice  and  high  lift  will  require  a  greater  velocity  than  the  one  of 
much  less  depth,  to  secure  the  highest  efficiency  of  the  work  done 
by  the  compn  ssor.  This  being  the  case,  for  the  same  quantity  of 
water  deUvered  from  a  deep  well  the  area  of  the  water  pipe  should 
be  much  less  than  that  in  a  shallow  well. 
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Mb.  J.  D.  Kilpatsick:  The  scnrernment  specifications  issued  by 
the  quartermaster's  department  of  the  United  States  Army  aeem 
to  be  based  upon  the  wrong  conception  of  the  operation  of  the  air- 
lift.  These  specifications  call  for  double,  extra  hea^  pipe  on  the 
top,  extra  heavy  pipe  for  the  middle  lengths^  and  standard  pipe  for 
the  lowest  lengths.  Piping  the  well  up  in  this  manner  means  that 
the  area  is  smaller  at  the  top  than  it  is  at  the  bottom.  The  ar- 
rangement of  the  pipe  should  be  reversed,  that  is,  the  smallest  di- 
ameter should  be  at  the  bottom,  and  the  I'lrj^ost  diameter  at  the  top. 
The  reason  for  this  is  that  tlie  oompresscfl  air  which  is  jetted  into  the 
water  at  the  bottom  is  at  its  maximum  pressure,  and  the  bubbles 
are  consequently  smallest.  As  they  travel  upwards  in  the  discharge 
pipe,  they  expand,  and  the  pressure  becomes  less,  with  the  result 
that  more  area  is  necessary  at  the  top  of  the  water  discharge  pipe 
than  at  the  bottom,  on  account  of  the  greater  spaoe  occupied  by  the 
expanding  bubbles  of  air,  the  quantity  of  water  being  the  same  at 
the  bottom  as  at  the  top. 

A  Mbmbeb:  What  do  you  do  when  you  have  a  rock  only  about 
150  feet  down? 

Mr.  J.  D.  Ktlpa trick:  Let  us  suppose  that  we  drive  a  lO-inch 
pipo  above  the  rock,  and  desire;  an  S-inch  hole  in  the  rock.  The 
operation  would  consist  in  driving  a  10-inch  pipe  down  to  the  rock, 
and  the  well  driller  will  then  continue  with  his  IG-uich  bit  and  make 
a  10-inch  hole  in  the  rock  far  enough  to  pass  through  the  seamy 
top  surface  of  the  rock.  Jin  8-inch  pipe,  with  ordinary  couplings 
and  full  lengths,  is  lowered  with  a  coupling  on  the  bottom  of  the 
lowest  piece.  This  8-inch  pipe  is  lowered  into  the  10-inch  hole,  and 
the  coupling  on  the  bottom  firmly  set  on  the  bottom  of  the  10-inch 
hole  in  the  rock.  The  spooe  between  the  outside  of  the  8-inch  pipe 
and  tile  inside  of  the  10-inch  hole  in  the  rock  is  filled  with  liquid  ce- 
ment grout  up  to  the  top  of  the  rock.  The  well  driller  then  pro- 
ceeds to  drill  the  8-inch  hole  in  the  rock  as  far  as  necessary,  and  at 
some  convenient  time  pulls  out  the  10-inch  pipe  which  was  driven 
from  the  surface  of  the  ground  down  to  the  rock;  the  rei«on  for 
withdrawing  the  10-inch  pipe  is  that  there  is  no  necessity  for  it,  and 
it  is  available  for  use  in  another  hole. 

Several  members  have  asked  regardmg  the  advantages  of  blasting 
or  shooting  a  rock  welL   The  answer  would  be  that  sliooting  a  well 
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IB  resorted  to  in  the  oil  regions  to  break  up  the  oil-bearing  sand, 
when  this  has  been  enoountered.  In  shooting  a  wdl  for  water  sup- 
ply, a  greater  flow  can  sometunes  be  obtained  if  you  are  absolute^ 

sure  where  the  water  bearing  fissure  in  the  rock  has  been  encoun- 
tered. The  trouble  with  most  well  builders  is  that  they  cannot  de- 
termine this  exact  point,  and  it  may  be  that  the  shot  is  set  at  the 
wrong  place,  and  may  result  in  the  closing  np  of  the  waterbearing 
fissure  instead  of  enlarging  it.  As  a  general  rule  the  speaker  does 
not  believe  that  blasting  a  well  is  a  sure  way  of  increasing  the  water 
supply  from  that  well,  but  at  the  same  time  there  are  a  number  of 
cases  in  which  it  has  proven  very  successful. 

Mb.  John  W.  Moork  (by  letter) :  The  writer  has  bad  a  iHde  ex- 
penence  In  designing  and  remodeling  air-lift  pumping  systems  and 
the  question  the  gaitleman  has  raised  as  to  the  proper  epeei  of  the 
air  and  wtAee  in  the  eduction  pipe  is  of  very  great  importance. 

When  this  most  advantageous  speed  has  been  determined  for  aU 
conditions  the  writer  suggests  that  with  the  information  now  at 
hand  the  average  consulting  engineer  will  be  able  to  design  success- 
ful air-lift  pumping  system??  of  th(;  highest  efficiency. 

It  is  apparent  that  a  consttint  velocity  is  neither  desirable  nor 
possible;  therefore  it  would  follow  that  the  best  that  could  be  done 
would  be  to  ascertain  the  maximum  and  minimum  permissible  ve- 
locity at  both  the  lower  and  upper  end  of  the  eduction  pipe,  the 
velocity  at  the  intermediate  points  to  be  governed  by  the  diameter 
of  pipe  available  and  possible  to  install  in  the  well. 

Hie  writer  after  running  tests  on  many  air-lift  pumping  plante  of 
his  own  and  other  designs  has  decided  on  what  he  believes  to  be  the 
most  advantageous  velocity  of  the  air  and  water  in  the  eduction 
pipe  for  lifts  of  from  90  feet  to  175  feet. 

If  o]  iservations  of  plants  the  writer  now  has  under  construction 
should  verify  the  information  secured  during  the  last  four  years, 
the  writer  will  be  pleased  to  lay  such  information  before  those  of 
this  Association  who  may  be  interested. 

Mk.  M.  N.  Baker:  The  speaker  well  remembers  the  water-find- 
ers, Hartdegen  and  Schnee.  He  had  come  to  New  York  a  few  years 
before,  and  it  was  his  duty  to  accompany  those  gentleman  on  several 
expeditions.  On  one  of  these  we  had  some  large  hose  with  water 
running  through  it  stretched  around  on  the  floor  of  a  large  vacant 
building.  We  took  Messn.  Hartdegen  and  Sdmee  up  on  the  floor 
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above  and  had  thr^m  chalk  out  their  indication  of  thf»  stream  of 
water.  It  is  hardly  necessary  to  say  that  tiiey  difl  not  come  any- 
where near  it.  Of  the  many  who  witnessed  their  demonstration 
one  man  was  a  member  of  the  American  Society  of  Civil  Engineers 
and  another  has  since  been  a  prominent  offioial  of  the  American 
InstHuie  of  Mining  Engineers. 

A  few  years  ago  the  government  auditor  of  municipal  aooounte 
refused  to  audit  a  bill  that  a  British  town  councQ  had  mcurred  for 
water  finding,  and  the  members  of  the  town  council  had  to  meet  the 
bill  out  of  their  own  pockets. 

Hartdegen  and  Schnee  shrouded  their  water-finder  in  mystery. 
Waterfinders  of  a  later  and  the  present  day  claim  to  use  "electri- 
cal" instruments  and  put  forth  clever  but  blind  explanations  as  to 
how  they  operate. 

Tn  1910  some  enterprising  water-finder  succeeded  in  interesting  tlie 
Agricultural  Department  of  India  to  make  an  investigation  of  his 
device.  The  department  published  an  interesting  little  pamphlet 
purporting  to  show  that  the  water-finder  investigated  was  a  good  / 
thing.  That  pamphlet  has  recently  been  circulated  In  tlda  country 
by  some  one  giving  his  address  as  Providence  or  B&wtucket,  Rhode 
bland. 

Mr.  Wirt  J.  Wills:  The  speaker  sunply  wants  to  rise  to  thank 
Mr.  Kilpatriok  for  having  introduced  a  subject  that  is  very  near 
and  dear  to  him.  The  speaker  has  been  a  member  of  the  American 
Wator  Works  Association  for  ten  A'cars,  and  with  the  exception  of 
one  engineer  making  a  feeble  attempt  to  say  something  about  ground 
waters,  this  is  about  the  first  time  that  anything  has  been  mentioned 
in  regard  to  pumping  from  deep  wells,  or  at  least  anything  in  an 
exiiaustive  way.  Representing  presumably  the  largest  artesian 
water  plant  in  the  world,  all  that  the  author  of  the  paper  said  was 
very  interesting  to  the  speaker,  who  does  not  desire  to  make  a  talk 
on  this  subject,  except  to  say  that  we  have  three  systems  in  Mem- 
phis, all  very  successful.  One  invented  by  the  speaker,  the  name 
of  which  he  will  not  mention  because  it  is  not  on  the  marlEet,  con- 
sists of  fifteen  one  million  gallon  pumps,  stretching  over  a  distance 
of  ten  miles.  During  the  drought,  last  summer,  the  longest  dry 
season  ever  known  in  that  country,  our  mayor  published  a  card  in 
the  paper  advisinir  e\''eryhody  to  use  all  the  water  th^  wanted,  but 
we  kept  up  with  the  demand  right  along. 
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Wifh  thanks  to  Mr.  Kilpatrick  for  introducing  tliis  subject,  the 
speaker  iiopes  in  future  meetings  we  will  have  more  discussion  on 
this  topic. 

Mr.  Oscar  Bulselbt:  The  speaker  would  like  to  ask  Mr.  Kil- 
patriek  if  lie  has  found  a  good  method  of  drilling  a  well  so  as  to  be 
sure  of  securing  a  straif^t  bore.  Of  course  it  makes  no  difference 
if  one  intends  to  pump  with  air,  but  it  makes  a  very  vital  difference 
if  any  oth^  t^^pt^  of  pumping  equipment  should  be  used.  Perhaps 
the  rotary  method  of  drilling  is  the  most  successful,  but  the  speaker 
wonders  if  Mr.  Kilpatrick  can  furnish  any  information  on  this 
subject. 

■\fK.  J.  D.  Kilpatthck:  In  driving  a  pipe  it  mus^  he  remembered 
that  the  direction  of  the  hole  is  entirely  dependent  upon  the  thread- 
ing of  the  casing.  The  well  driller  sets  his  first  length  of  pipe  as 
near  vertical  as  he  can,  drives  this  to  its  depth,  screws  on  another 
length,  drills  that,  and  sand  pumps  and  drives  till  he  is  ready  for 
the  other  length,  etc.  The  straif^tnees  of  the  hole  depends  upon 
the  care  with  which  the  pipe  company  has  threaded  the  pipe.  The 
reason  that  so  many  well  drillers  get  a  crooked  hole  in  the  rock  is 
that  they  drill  with  a  alack  cable.  The  well  drifler  will  usually  get 
a  straight  hole  if  he  drills  on  the  spring  of  the  cable,  that  is,  with 
the  tools  hanging  free  in  the  hole,  the  dist^mce  off  the  bottom  de- 
pending entirely  upon  the  length  of  drill  cable.  In  drilling  with  a 
taut  cable  the  tools  hit  with  a  sharp  hlf)\v,  which  is  caused  by  the 
fact  that  the  up  stroke  of  the  walking  beam  corrr^poud.s  with  the 
stretch  of  the  cable.  In  flrilling  with  a  slack  cable  tiic  tools  do  not 
hang  free  and  clear  in  the  hole,  and  the  length  of  the  stroke  is  cut 
down  considerably.  It  is  a  very  difficult  job  to  drill  a  straight  hole 
even  with  the  best  of  care,  if  the  rock  is  in  layers  of  very  hard  and 
very  soft  material  lying  ahnost  vertically.  In  this  case  the  took 
will  be  sure  to  work  over  into  the  soft  material  and  make  a  crooked 
hole,  in  spite  of  all  precautions.  Sometimes  a  guide  can  be  put  on 
the  stem,  but  in  an  experience  once  in  Mexico  every  method  known 
at  that  time  failed,  and  we  were  forced  to  drill  with  a  rotary  drill. 

Mr.  a.  a.  RsiMim:  The  method  outlined  by  Mr.  Kilpatrick  for 

obtaining  a  pipe  joint  in  passing  from  soil  to  rock  is  of  course  a  per- 
fectly sure  method;  but  oftentimes  in  fairly  soft  rock  you  can  save 
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that  expense  if  you  have  a  f^od  iron  shoo.  A  well  dresfed  shoo,  you 
can  drive  into  rock  with  a  httle  care  iu  keeping  the  tools  t^oing  pretty 
close  to  the  shoe  all  the  time.  The  edge  of  the  tool  will  cut  say  three- 
quarters  of  an  inch  of  rock  under  the  drive  of  the  machine,  so  that 
you  can  actually  drive  your  pipe  right  into  the  rock,  perhaps  3, 
4  or  5  feet.  In  wme  cases  that  is  all  tiiat  you  need  for  euttkig — 
a  good  drive.  That  is  all  you  need  in  that  character  of  rock;  but  in 
hard  rock  the  other  method,  of  course,  is  necessary. 

Mr.  J.  P.  Berhy  :  We  have  four  deep  wells  in  our  city,  each  bdng 
approximately  1378  feet  deep,  and  we  have  had  no  trouble  in  drills 
infij  them  straight.  Three  of  the  wells  are  15  inches  down  to  a 
depth  of  100  foot  and  from  there  to  the  bottom  they  are  8  inches 
in  diameter.  One  well  is  20  inches  to  a  depth  of  200  foot  and  from 
there  to  the  bottom  12  inche?.  These  wells  are  pumped  with  contrif- 
ugal  jjumps.  An  agreement  with  the  contractor  wad,  that  he  must 
put  down  H  (lummy  pump,  the  size  of  the  pump  to  be  uricd  in  the 
wells,  to  a  depth  of  200  feet  and  this  dunmiy  pump  must  pass  in 
and  out  freely  before  any  payments  were  made.  This  was  to  diow 
that  the  hole  was  perfectly  straight  and  that  the  pump  could  be 
inserted  and  taken  out  when  needed. 

These  wells  are  pumped  at  the  rate  of  1,000,000  gallons  per  day. 
Two  of  these  pumps  are  electrically  driven  with  direct  connected 
motors.  One  pump  is  electrically  driven  with  a  belt  drive  and  one 
pump  is  operated  by  steam.  These  pumps  have  worked  very  satiS" 
faetorily  with  us.  Electricity  is  purchased  from  n,  j^rivate  company 
at  a  cost  of  0.02  [)er  kw.  It  costs  about  0.01^  per  lOOO  gallons  to 
put  the  water  in  the  reservoir. 

Mr.  Oscar  Buliweley:  The  question  of  straightness  is  something 
that  is  of  great  unportance;  more  than  many  realize.  The  speaker 
believes  that  there  are  a  great  many  well  men  who  have  heard  about 
straight  holes,  but  have  not  got  them.  If  we  were  to  make  a  test  of 
them  we  would  fiod  that  they  are  crooked.  There  is  a  great  deal  of 
misrepres^tatbn  in  regard  to  drilling  a  well  straii^t.  Contractors 
will  say  (hat  they  will  drill  a  straight  well,  but  they  do  not  always 
do  it. 

Mh.  Edwahd  Cole:  Will  Mr.  Berry  kindly  tell  US  how  his 
vertical  shaft  and  pump  are  lubricated. 


Digitized  by  Google 


656 


DIBOUfiSION 


Mr.  J.  P.  Berry:  The  shaft  goes  down  inside  of  a  3-inch  casing, 
and  the  lubrication  goes  down  inside  of  that.  There  is  no  water 
around  the  shaft.  The  shaft  goes  from  the  motor  coimection  straight 
through.  One  pmnp  ran  18  monthB  without  miasmg  a  day.  Some 
Sundays  it  was  shut  down  for  an  hour  or  two,  but  it  ran  the  whole 
18  months  practically  night  and  day,  delivering  700  gallons  a 
mmute.  Then  it  was  taken  out.  It  has  been  very  economical. 

Mb.  Wibt  J.  Wills:  To  find  out  whether  a  well  is  straight,  if 
you  have  a  contractor  wlio  cannot  tell  you,  make  him  take  a  looking- 
glass  and  by  looking  down  with  that  you  can  tell  if  it  is  not  over- 
flowing. 

Mr.  Francis  D.  West:  This  has  been  an  important  and  inter- 
esting subject  and  the  speaker  is  glad  to  see  that  the  fact  has  been 
emphasized  that  the  air-lift  is  a  very  good  means  of  pumping  deep 
wells. 
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The  streams  of  AlabnuLu  for  iK^arly  a  century  have  been  utilized 
for  navigation,  public  water  fiupply  and  as  sources  of  power  in  the 
operation  of  cotton  nulls,  saw  mills,  grist  mills,  gins,  and  other  aiaiiu- 
facturing  plants.  In  these  operations  numerous  dams  have  been 
oonstruoted,  the  flow  of  the  streams  for  a  time  hnpounded,  par- 
tially oontroUed  and  regulated  for  the  manufacturers  and  users. 

Within  the  last  few  years  the  plan  of  canalising  the  larger  streams 
in  Older  to  give  the  inland  cities,  iron  and  coal  interests  as  well  as 
tiie  diversified  agricultural  and  manufacturing  industries,  the  advan- 
tages of  water  transportation,  has  resulted  in  the  construction  of 
many  large  dams  and  impoimding  basins  extending  for  hundreds 
of  miles  along  the  Alabama  water  courses. 

The  development  of  \or\ji  rlist'inco  electrical  transmission  of  power 
has  made  available  the  hitherto  inaccessible  and  romote  potentiality 
of  streams,  which  are  being  harnessed  for  the  service  of  man  and  use 
in  the  upbuilding  of  the  Connaoiiwealth.  The  impounded  waters 
resulting  from  the  construction  of  dams  and  structures  employed  in 
the  operation  of  these  hydroelectric  plants  are  important  links  in 
the  canalisation  projects  of  the  government  to  aid  navigation.  In 
addition  these  dams  serve  the  important  work  of  flood  prevention 
by  aasistmg  in  the  regulation  of  the  discbarge  of  streams. 

Out  of  the  recent  improvement  and  utilisation  projects  in  Ala- 
bama, there  has  developed  a  great  deal  of  litigation.  This  litigation 
has  been  inspired,  almost  entirely,  by  unscrupulous  lawyers  anct 
land  sharks,  who  have  systematically  canvassed  the  territory  con- 
tiguous to  these  hydraulic  works  and  have  made  the  credulous  coun- 
try  people  believe  tiint  they  could  secure  large  sums  from  the  cor- 
porations developing  tliese  hydrof-loctric  plants.  Many  of  these 
people  who  are  the  perennial  victims  of  clironic  malaria  and  hook- 
worm anemia,  have  been  led  to  l)elicvc  that  their  latest  troubles  are 
entirely  due  to  the  fornmtion  of  a  large  body  of  slowly  moving 
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water  in  the  vicinity,  which  body  of  water  Ib  nothing  other  than  an 
enlarged  section  of  the  original  river  due  to  decreased  velocity. 

The  laigest  power  company  in  the  state  is  at  present  defendant 
in  some  700  suits,  aggregatmg  approximately  93,000,000  damages 
claimed,  these  suits  being  filed  in  the  four  counties  through  which 
the  lake  extends,  caused  by  the  dam  at  Loclc  No.  12  on  the  Coosa 
River. 

It  is  the  purpose  of  this  paper  to  brk^fly  outline  the  character  of 
the  impounded  waters  in  Alabama,  in  their  relation  to  public  health 
and  to  call  attention  to  the  necessity  of  having  carefully  made  pre- 
liminary topographic,  geologic  and  sanitary  surveys  in  connection 
with  similar  future  projects. 

DRAINAGE  BASINS 

Hie  five  principal  drainage  basins  of  the  state  are: 
First,  The  Apalachicola  Basm,  draining  to  the  Chattahoochee  and 
Apalachicola  Rivers,  and  entering  the  gulf  at  Apalachicola,  Florida. 
Second,  The  Choctawhatchee  Basin,  draining  to  the  gulf  through 

Choctawhatchee  Bay. 

Third,  7'lie  Pensacola  Basin,  draining  to  Pensaoola  Bay  and  Per^ 
dido  Bay,  near  Pensacola,  Plorida. 

Fourth,  The  Mobile  Basin,  inchiding  the  waters  of  Tallapoosa, 
Coosa,  Cahaba,  Alabama,  Warrior  and  Tombigbee  Rivers  and  drain- 
ing into  the  gulf  at  Mobile,  Alabama. 

Fifth,  The  Temiessee  Basin,  draining  mto  the  Tennesi>ee  River  and 
thence  through  the  Mississippi  to  the  gulf  at  New  Orleans. 

The  water  powers  of  the  state  are  mainly  in  the  Mobile  and  Ten- 
nessee banns,  which  practically  cover  the  entire  state,  except  a  small 
area  in  the  southeast  corner. 

From  Westpoint,  Georgia,  southwards,  the  state  line  of  Alabama 
is  on  the  west  bank  of  the  Chattahoochee  River  where  ordinary 
vegetation  ceases  to  grow.  This  leaves  all  of  the  water  power  of 
the  main  stream  on  Georgia  territory. 

The  Alabama  Ceological  Survey,  in  cooperation  with  the  United 
States  Geological  Survey,  has  for  a  number  of  years  been  engaged  in 
a  systematic  investigation  of  the  water  resources  of  the  state. 

The  annual  average  precipitation  in  the  northern  district  of  the 
state  is  51.23  inches,  and  in  the  southern  district  51.47  inches. 
There  have  been  wide  variations  from  the  annual  average  precipi- 
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tation.  In  1900  the  average  for  the  year  wtuj  66.73  inches  aod  in 
1904,  the  year  of  minimum  rainfall  and  run -< iff,  39.58  inches. 

While  the  proportion  of  the  ram  fail  whicli  appears  in  the  run- 
oflF  of  the  streams  varies  between  very  wide  limits,  depending  upon 
the  geolopcal  fonnatioiiB«  the  locality,  etc.,  m  Akbama,  on  an  aver* 
age,  about  50  per  oent  of  the  lainfaU  is  lost  through  evaporation, 
and  the  remamder  foims  the  run-off  of  the  streams;  and  curioudy 
enougli,  only  a  small  percentage  of  this  run-off  is  supplied  by  the 
suiiace  water  alone,  for  most  of  it  reaches  the  water  courses  by  un- 
derground seepage. 

In  the  course  of  this  underground  circulation  the  water  reaches 
the  surface  from  springs,  many  of  which  are  very  large,  such  as  those 
at  Tuscumbift,  Htmtsville,  and  Jacksonville,  which  are  the  sourcea 
of  the  municipal  .vatrr  supply,  from  ordinary  shallow  and  deep 
wells,  and  from  artesian  wells. 

The  main  channels  in  this  run-off  s}'stem  are  navigable  all  the 
year  for  boats  of  light  draft,  except  the  Tallapoosa  and  Coosa  Rivers, 
and  the  canalisation  of  the  Tombigbee  and  Warrior  Rivers,  by  the 
eoDstniotion  of  seventeen  dams  and  locks,  has  established  water 
transportation  from  the  Birmingham  district  to  the  gulf.  A  fleet  of 
seif<piDpel]ed  barges  of  1000  tons  capacity  each  is  now  dlaking 
r^snlar  trips  between  Tuscaloosa,  Ahibama,  and  New  Orleans. 
Iron  is  also  movmg  from  Holt,  north  of  Tuscaloosa,  to  the  gulf  by 
the  water  route. 

It  may  be  said  in  a  general  way  that  the  streams  have  their  great- 
est fall  in  passing  from  an  older  to  a  younger  geological  formation. 
Tallassee  Falls,  on  the  Tallapoosa,  and  Wetumpka  Falls,  on  the 
Coosa,  are  made  in  passing  from  the  Crystalline  to  the  Cretaceous. 
Those  on  Talladega  Creek  and  other  small  streams  in  entering  the 
Coosa  Valley  from  the  southeast  in  Talladega,  Calhoun,  and  Chel- 
bume  Counties,  are  from  the  Crystalline  to  the  Paleozoic.  The 
shoals  above  Centerville,  on  the  Cahaba,  above  Tuscaloosa,  on  the 
Blade  Warrior,  and  near  Tuscumbia,  on  the  Tennessee  River,  are 
made  m  passing  from  the  Paleoaoic  to  the  Cretaceous.  As  the  Coosa 
River  runs  off  of  the  Paleosoio  onto  the  Crystalline  near  Talladega 
Springs,  the  shoals  above  this  point  reverse  the  general  order  by 
being  made  in  passing  from  a  younger  to  an  older  formation. 

The  Crystalline  area  in  Alabama  is  a  plateau  ranging  from  500  to 
2000  feet  above  sea  level,  of  triangular  shape  on  the  east  side  of  the 
state.  The  rivers  flow  over  bed-rock  in  a  succession  of  shoab  and 
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eddies  between  high  hills,  and  present  conditions  most  favorable  to 
the  development  of  water  powers  with  high  head.  On  the  Taiia- 
poosa  River  at  Tftllassee  Falls,  a  head  of  64  feet  has  been  partially 
utilised  for  a  number  of  years  in  the  operation  of  cotton  milla,  and 
alao  a  4(Kfoot  dam  about  three  nules  aboYe  Tallaasee  is  utilised  for 
the  generation  of  eleetrie  current  wluch  is  ttansmitted  to  Montgom- 
ery. At  Cherokee  Bluffs,  about  15  miles  above  TaUaasee,  a  dam 
125  feet  to  150  feet  in  hel^t  is  contemplated  by  Alabama  Power 
Company. 

The  falls  on  Coosa  River,  from  Marble  Valley  to  Wetumpka,  are 
235  feet  in  45  miles.  Durinj^  the  past  year  a  dam  60  feet  in  height 
has  bct'ii  1  o[ii[ileted  at  Lock  12  on  this  river,  the  hydroelectric  power 
<teveio})e(l  at  this  site  being  transmitted  to  the  Birmingham  district. 

The  Paleozoic  area  includes  the  greater  portion  of  northern  Ala- 
bama, being  bounded  on  the  southeast  by  the  Crystalline  area,  and 
CD  the  southwest  by  the  Cretaceous  and  later  formations  of  the 
Coastal  Plain.  The  Paleosoie  area  is  somewhat  liigher  than  the 
Coastal  Plain,  and  slightly  lower  than  the  Crystalline  area.  Its 
livers  have  considerable  fall.  There  are  many  important  creeks  and 
many  hurge  limestone  springs  in  this  region.  Tke  area  is  rich  in 
coal  and  iron,  the  most  productive  mines  b^g  in  the  drainage 
basins  of  the  Cahaba  and  Black  Warrior  Rivers,  the  Cahaba  River 
has  a  fall  of  121  feet  in  21  miles.  The  Black  Warrior  River  above 
Tuscaloosa  has  a  fall  of  100  feet  in  30  miles.  The  Tennessee  River 
above  Waterloo  has  a  fall  of  1 55  leet  in  41  miles,  85  feet  of  which  is 
in  a  distance  of  only  14  miles. 

The  Coastal  Plain  is  a  large  area  in  southern  and  western  Ala- 
bama, covering  about  two-thirds  of  the  state,  and  is  underlain  by 
Cretaceous  and  younger  formations.  In  the  upper  portion  of  this 
area  the  streams  are  not  sluggish.  There  are  many  streams  that 
have  a  constant  water  supply  and  sufficient  fall  for  the  development 
of  good  water  powers.  One  of  these  is  the  Pea  River,  the  main 
tributary  of  the  Choctawhatchee  River,  on  which  a  dam  giving  an 
effective  head  of  31.4  feet  has  been  constructed  and  the  power  de^ 
veloped  is  being  transmitted  electrically  to  Troy,  Alabama,  32  miles 
distant. 

Birmingham's  principal  source  of  water  supply  is  derived  from  the 
Cahaba  River,  on  a  branch  of  which — ^the  Little  Cahaba — a  large 
impounding  reservoir  has  })een  built. 

The  dams  on  the  Warrior  are  utilized  at  present  only  for  naviga- 
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tion,  although  efforts  are  being  made  to  utilize  the  power  at  Lock 
17  in  oonneetkm  with  large  Impoonding  resaroirs  to  be  built  on  the 
Mulberry  Fork  of  that  river. 

Only  a  beginning  has  been  made  in  the  devdopmeot  of  the  great 
water  power  leeouroes  of  the  Alabama  riveni.  The  largest  available 
powers  remain  imdevdoped.  Of  the  nine  plants  now  in  conmiission, 
the  DadeviUe,  Sylacauga,  and  Goodwater  plants  are  municipally 
owned;  the  other  hydroelectric  plants  are  the  state  convict  depart- 
mcnt's  plant  at  Speigner,  the  Etowah  Light  and  Power  Company, 
near  Gadsden;  the  plant  at  Lock  No.  12  on  the  Coof^n  River  owned 
by  the  Alabama  Power  Company;  the  Montgonnerj'  Light  and  Power 
Company,  above  Tallassee  Falls;  the  Pea  River  Power  Company,  at 
Elba;  and  the  Centervillo  Li^ht  Company,  near  Centerville. 

While  only  a  beginning  had  been  made  in  the  development  of  hydro- 
electric powers  in  this  state,  numerous  power  sites  have  been  utilized 
ever  since  the  state  was  settled,  for  manufacturing  purposes,  such 
as  the  operation  of  cotton  mills,  cotton  gins,  grist  mills,  saw  mills, 
etc.  In  the  Geological  Survey  of  Alabama  Reports  will  be  found 
a  list  of  987  utilised  powers  on  Alabama  streams. 

It  is  therefore  seen  that  this  state  is  abundantly  supplied  with 
large  water  courses,  with  many  beautiful  tributaries  having  branches 
reaching  eveiy  part  of  the  commonwealth;  and  that  numerous  im'> 
poimding  basins  have  been  constructed  during  the  past  century, 
mostly  for  manufacturing  purposes,  while  more  recently  large  dams 
have  beeri  t  uilt  either  to  aid  navigation  or  in  connection  with  hydro- 
electric developments. 

IMPOUNDED  WATEB  IN  RELATION  TO  PUBLIC  HEALTH 

The  waters  referred  to  in  this  paper  are  those  caused  to  be  tem- 
porarily stored  by  dams  on  Alabama  streams,  in  which  running 
water  will  always  be  found  and  by  reason  of  which  fact  there  is 
practically  always  a  forward  or  doWstream  movement  of  the  water 
impounded. 

In  the  case  of  the  pool  above  Lock  No.  12  dam  on  the  Coosa 

Biver — the  back  waters  of  which  extend  upstream  about  30  miles — 
there  is  a  complete  renewal  of  the  impounded  water  every  five  days 
during  normal  stages  of  the  river. 

"V\Tiether  the  effect  of  a  d<^m  i^onstructed  in  any  locality  is  to  les- 
sen or  increase  the  healthfulness  of  the  community  contiguous  to  the 
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lake  or  pond  created  by  the  dam,  is  a  question  which  can  only  be 
detenninfid  by  careful  topographical  and  bioiogical  surveys  of  the 
site  and  ndghborhood  before  and  after  its  oonstruotkm.  It  Is  first 
neoeesaiy  to  ascertain  the  change  in  physical  conditions  before  any 
conclusion  can  be  arrived  at.  The  primary  purpose  of  the  survey 
Is  to  determine: 

1.  The  influence  unpounded  waters  exert  on  the  health  of  the 

surrounding  community. 

2  The  con  iiticns  which  affect  this  influence  favorably  or  other- 
wise for  good  or  for  ill. 

3.  The  measures  to  be  taken  to  minimize  deleterious  effects  and 
to  increase  to  a  maximum  the  beneficial  effects. 

The  importance  of  the  problem  can  be  readily  understood  since 
it  concerns  the  impounded  waters  of  many  of  the  large  power  and 
manufacturing  plants  now  utilising  ^ter  power. 

WhDe  nearly  all  of  the  litigation  at  present  in  the  Alabama  courts 
relatmg  to  the  influence  of  impounded  waters  Is  in  connection  with 
the  incidence  of  malaria,  there  have  been  many  cases  Involving  the 
pollution  of  water  in  ponds  and  of  streams  by  emptying  htto  them 
sewt^e,  manufacturing;  wastes  and  mine  waters. 

In  the  Southern  Reporter,  volume  60,  will  be  found  the  Alabama 
Supreme  Court  decision,  January  16,  1913,  in  the  case  of  W.  H.  Hoi^ 
mer  vs.  Republic  Iron  and  Steel  Company. 

Several  years  npo  the  Republic  Iron  and  Steel  Company  built  a 
small  dam  acrr  ss  one  of  the  tributaries  of  the  Warrior  River,  at  a 
place  called  Greeley,  in  the  northern  part  of  Tuscaloosa  County, 
to  impound  water  for  use  at  its  ore  mine.  During  the  di"y  season 
there  is  very  little  running  water  in  the  branch  on  which  this  dam 
was  built. 

The  faAts  made  by  the  complainant  are  that,  for  a  long  time  previous  to 
the  grievance  compluinod  of,  he  occupied  and  resided  w  ith  his  family,  includ- 
ing intestate,  who  was  his  son,  upon  a  piece  of  land  near  Greeley  and  that 
ftf ter  plaintiff's  residence  and  occupation  upon  said  land  had  commenced,  the 
agents  and  employees  of  defendant  acting  for  it  .  .  .  .  dammed  np 
certain  water  and  tluToby  created  a  lake  of  water  ....  near  his  resi- 
dence, being  so  close  thereto  as  to  afTeet  his  health  and  the  health  of  his  said 
family,  andtheeajoyuienl  of  his  reBidoncc.  It  is  then  alleged  that  defendant 
was  engaged  in  the  development  of  iron  and  other  minerals,  and  had  caused 
said  lake  or  pond  to  remain  there  for  a  long  time  and  had  placed  or  caused 
to  be  placed  in  said  pond  various  substances,  which  are  named,  and  therf^hy 
caused  or  allowed  said  water  or  l&ke  to  give  off  and  out  foul  and  unwholesome 
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And  noxiiMU  air  and  wapnd  mid  premiBes  on  which  plaintiff  redded  to  become 
unhealthy,  causing  pliuntiff's  boy  tobeoomenefcao  that  hedi€d;andpluntiff  al- 
leges thnt  said  sickness  was  proximately  cansod  by  thfi  wrongful  actor  omission 
or  nogligence  of  defendant  as  aforesaid  in  building,  maintaining  or  construct- 
ing said  pond  The  demurrers  were  that  the  cause  of  action  did 

not  tonrlve  to  the  personal  representative  and  that  the  damaces  olalmed  did 
not  survive.  That  there  was  nothing  to  show  that  plaintiflF  intestate  was  the 
owner  of  the  land  or  had  any  possessory  or  leasehold  interests  therein;  that  the 
damages  claimed  were  purely  consequential  and  that  no  right  of  action  was 
shown. 

The  Court  held:  The  effect  of  the  complaint  is  to  aver  that  the  death  of 

the  plainti£f's  intestate,  on  account  of  which  he  sues,  was  caused  by  an  issue 
of  foul,  unwholesome  and  noxious  air  from  a  pond  which  defendant  corpora- 
tion constructed  in  the  neighborhood  of  his  residence,  where  intestate,  his 

minor  child,  lived  with  him  We  are  not  required  to  know  how 

plaintiff  will  prove  the  causation  alleged;  but  accepting  the  allegation  as  (rue 
and  provable  on  demurrer,  there  will  bo  no  question  but  that  it  shows  dam  age 

peculiar  to  intestate,  not  merely  in  degree  but  in  kind  It  is  ob- 

vious  that  to  maintain  an  action  for  injury  affecting  the  value  of  the  freehold 
the  plaintiff  must  have  a  legal  estate.  But  if  noxious  vapors  and  the  like 
cause  sickness  and  death  to  one  vlio  has  a  lawful  habitation  in  the  neighbor- 
hood, no  sufficient  reason  is  to  be  found  in  the  accepted  definition  of  nuisance 
nor  in  the  policy  of  the  courts  which  would  discourage  vexatious  litigation, 
nor  in  the  inherent  justice  of  the  situation,  as  we  see  it,  why  the  person  in* 
Jiired,  or  his  personal  representative  in  case  of  death,  should  not  have  repara- 
tion in  damages  for  any  special  injury  he  may  have  suffered,  although  he  has 
no  legal  estate  in  the  soil.  Certainly  a  child  has  the  right  to  live  under  his 
father's  roof— is  a  lawful  occupant  of  his  father's  home  and  in  our  opinion  he 
should  be  accorded  the  same  measure  of  protection  against  the  construction 
of  nuisances  in  the  neighborhood  which  are  so  noxiotts  and  long  continued  as 
to  materially  afifect  his  physical  well  being  

In  the  baOdiDg  of  dams  and  the  impounding  of  irater  for  nianu« 
fBoturing  purposes  in  this  state,  except  in  saw  mill  projects,  it  lias 
not  been  oonsidafed  worth  wliile  to  even  remove  saw  timbw  within 
the  submevgenoe  areas.  Experience  has  shown  that  in  a  year  or  two 
after  submergence  or  partial  submergencr  tho,  timber  dies;  the  limbs 
and  tops  first  fall  and  with  the  seasonal  floods  are  carried  away. 
"Within  a  few  years  the  tninks  fall  and  disappear  in  the  same  man- 
ner. Thus  by  these  natural  processes  the  areas  of  these  impounded 
waters  are  cleared,  and  the  banks  bcluw  the  normal  water  level  are 
made  free  from  vegetation.  These  conditions  may  be  observed  in 
aU  parts  of  the  state. 

About  six  miles  west  of  Troy^  on  the  south  side  of  the  Atlantic 
Cpast  Line  Railway,  there  was  built  about  five  years  agjo  a  fish  pond, 
by  hnpounding  the  waten  of  Mill  Creek.  At  the  dam  the  pond  is 
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approximately  a  quarter  of  a  mile  in  width,  and  the  pool  extends 
upstream  for  a  distance  of  about  one  mile.  The  timber,  of  which 
there  was  a  considerable  amount  of  second-growth  pine,  was  allowed 
to  stand.  AU  the  partially  submerged  timber  except  a  httle  bay  and 
magnolia  died  during  the  fint  summer  after  submergence,  and  most 
of  the  timber  has  fallen.  The  pond  is  not  an  attractive  place  from 
an  aesthetic  Tiewpoint,  but  for  fish  it  is  excellent.  There  are  some 
places  around  the  fringes  of  this  pond  where  the  water  badis  oyer 
flat  surfaces  producing  conditions  favorable  for  the  breeding  of  mos- 
quitoes, but  the  relative  area  of  these  overflowed  places  is  very  small 
compared  with  the  large  areas  of  swampland  permanently  submerged 
by  the  pond.  This  pond  has  resulted  in  the  creation  of  a  combined 
pleasure  and  health  resort  out  of  what  was  formerh*  a  malarial 
swamp.  In  the  building  of  this  pond,  as  in  all  other  projects  for 
utilizing  the  waters  of  the  state,  the  question  of  effect  upon  public 
health  was  not  raised  until  the  suits  against  the  Republic  Iron  and 
Steel  Company  were  filed,  of  which  mention  has  already  been  made. 

In  1910  the  state  of  Alabama  began  the  construction  of  a  dam 
across  the  valley  of  Mortar  Creek,  at  Speigner,  Alabama,  at  wfaiefa 
pUuse  is  located  the  state  cotton  mill  operated  with  convict  labor. 
The  state  owns  about  3500  acres  at  Speigner,  and  the  Mortar  Creek 
bottoms  include  about  a  thousand  acres  of  the  state  property.  These 
lands  were  covered  with  a  dense  growth  of  timber,  little  of  which 
was  suitable  for  manufacturing  purposes,  and  the  lands  even  if  cleared 
would  not  have  been  suitable  for  cultivation,  being  for  the  most  part 
swamp  and  overflow  lands.  This  tract  being  located  practically  in 
the  center  of  the  state's  property  was  a  menace  to  the  health  of  the 
coiimiunity.    It  was  a  veritable  mosquito  heaven. 

A  dam  nearly  a  mile  in  length  across  the  valley  has  been  com- 
pleted and  a  lake  of  800  acres  hi  area  created.  All  the  standing 
timber  within  the  submerged  area  has  been  removed.  The  power 
created  by  this  devekipment  is  now  being  utiHsed  to  <q[>erate  the 
electric  light  system,  water  works  plant,  grist  mill  and  for  part  of 
the  year  to  operate  the  cotton  mill.  The  work  was  all  done  with 
convict  labor.  The  permanent  submergence  of  those  800  acres  of 
swamp  land  has  added  greatly  to  improved  public  health  conditions 
in  that  vicinity. 

In  order  to  be  able  to  carry  the  water  level  of  the  Speigner  dam 

to  the  desired  height,  it  was  neccssar}'  for  the  state  to  acquire  about 
75  acres  of  privately  owned  lands.   Being  unable  to  negotiate  for 
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these  lands,  condemnation  proceedings  followed.  The  state  con- 
tested the  price  fixed  by  the  commiission  for  the  condemned  land,  on 
the  aasumption  that  the  land  appropriated  was  waste  and  unculti- 
vatable  property,  and  that  the  remaining  portion  of  contiguous 
lands  would  be  increased  in  value  by  reason  of  the  state's  construc- 
tions, being  made  more  healthful  and  habitable.  In  this  view,  the 
state  health  o£Scer  concurred,  and  was  a  witness  for  the  state. 

In  the  canalisation  of  the  Tombigbee  and  Warrior  Rivers  the 
United  States  government  has  built  in  all  17  locks  and  dams.  Lock 
No.  1  is  located  on  the  Tombigbee  111  miles  above  Mobile,  and 
Lock  No.  17  is  located  on  the  Black  Warrior  388  miles  above  Mo- 
bile. The  backwater  above  Lock  17  extends  tip  the  Locust  Fork  of 
the  Warrior  to  a  point  425  miles  above  Mobile,  and  on  the  Mulberry 
Fork  to  a  point  444  miles  above  IMol)ile,  the  confluence  of  these  forks 
being  408  miles  above  Mobile.  In  addition  to  the  pool  extending 
53  milas  up  these  two  main  forks  of  the  river,  the  backwater  above 
Lock  No.  17  extends  up  srnaU  tributary  streams  for  a  total  distance 
of  about  20  miles.  The  total  distance,  or  length  of  the  pool  above 
Lock  No.  17  created  by  the  63-foot  dam,  is  93  miles.  Outside  of 
the  natural  banks  of  the  river  and  its  tributaries,  about  3500  acres 
of  land  has  been  submeiged.  In  the  construction  of  this  lock  and 
dam  no  effort  has  been  made  by  the  government  to  cut  the  timber 
that  has  been  submeiged. 

In  all  the  improvement  work  on  the  Tombigbee  and  Warrior 
Rivers,  the  only  timl)er  removed  was  that  wliich  might  obstruct 
navigation.  This  is  the  same  policy  that  has  been  followed  in  the 
construction  of  the  Panama  Canal. 

So  far  as  records  are  available,  and  from  the  testimony  of  many 
physicians  whom  the  writer  has  interviewed,  the  year  1900  was  the 
most  unhealthful  along  the  Warrior  River  from  Tuscabosa  to 
Demopolis.  In  the  late  summer  of  that  year  malaria  was  epidemic 
not  cmly  along  the  Warrior  and  Tombigbee  bottoms,  but  ext^ded 
far  back  into  the  neighboring  country  and  higher  lands.  Malaria 
prevailed  in  fact  in  all  parts  of  the  state. 

At  that  time  there  were  no  completed  locks.  The  dams  were 
in  course  of  construction,  but  the  waters  in  both  rivers  had  an  un- 
obstructed floWi  During  the  siunmer  there  were  two  exceptionally 
high  stages  of  the  rivers,  causing  streams  everj^vhore  in  the  state 
to  overflow  their  banks,  and  to  spread  over  vast  tracts  of  land  in  the 
Coastal  Plain.   The  heavy  rainfall  of  that  season  undoubtedly  cre- 
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ated  numerous  favorable  breeding  places  for  mosquitoes,  which  ordi- 
narily do  not  exist. 

AssumiDg  that  the  unprecedented  rainfall  of  the  Bummer  of  1900 
eiplafns  the  unusual  amouBt  of  sickness  in  the  autumn  of  that  year, 
yet  the  fact  lemams  that  shice  these  two  rivers  have  been  completely 
oanalised,  there  has  been  less  and  less  malaria  each  succeedhig  year, 
and  the  health  cooditions  along  both  rivers  have  steadily  improved. 

The  impounded  waters  in  the  Birmini^am  district  include  a  ro»- 
ervoir  on  the  Five  Mile  Creek  and  a  reservoir  on  the  Little  C ah  aba 
River  which  are  used  as  sources  of  supply  by  the  Birmingham  Water 
Company  nnrl  nro  estimated  to  have  during  drought  a  combined 
capacity  of  42, 501 ). 000  gallons  per  day.  An  excellent  sj'stem  of  treat- 
ment and  filtration  is  employed  before  these  waters  are  served  to 
the  public. 

In  addition  to  the  above  reservoirs,  the  Tennessee  Coal,  Iron  aiicl 
Railroad  Company  built  for  manufacturing  uses  an  impounding  res- 
ervoir on  VUhge  Creek  near  Enslefy,  capable  of  furnishing  daily 
50,000,000  gallons  in  dry  seasons.  Artificial  lakeshave  alsobeen  built 
at  Etast  Lake  and  West  Lake  near  Biimini^iam.  The  sites  of  all 
these  impounding  basins  were  cleared  of  standing  timber  to  the 
waltf  line  before  submergence. 

Tuscaloosa  is  the  onfy  city  outside  of  Birmingham  in  Alabama 
drawing  its  public  water  supply  from  a  large  impounding  basin,  the 
supply  being  obtained  from  tiie  pool  caused  by  Lock  No.  12  Warrior 
River. 

When  the  S])ring  Hill  pumpinc;  station  of  the  IVfohilo  wntcr  works 
was  built  in  1900,  a  dam  across  Three  Mile  Creek  was  constructed, 
which  created  a  shallow  pond  submerging  several  acres  of  dense 
vegetation.  Superiotendent  M.  F.  SulUvan  in  his  report,  dated 
Mobile,  March  15,  1915,  says: 

In  my  report  to  .the  mayor  and  general  council  on  May  15  T  rc^ommpriffed 
that  the  dam  across  Three  Mile  Creek  at  the  pumping  station  be  opened  up 
and  a  new  spillway  be  oonstructed,  the  crest  of  which  would  be  on  the  same 
elevation  as  the  nonnal  water  surface  of  the  creek,  thereby  elimination  the 

pond  feature  of  mir  water  .supply,  a's  same  had  not  hnen  cleared  of  all  vepo- 
tation,  top  soil,  etc.,  and  the  rapacity  of  the  creek  bcinp;  .suHicient  to  supply 
the  future  demands  for  several  years,  no  storage  of  water  was  necessary.  But 
before  anything  was  done  in  the  matter  the  unprecedented  rainf ell  of  June 
26  (12.67  inches  in  24  consecutive  hours)  oaoaed  an  enormoiw  rise  in  the  creek, 
and  the  50-foot  spillway  provided  for  the  escape  of  only  a  pmall  portion  of  the 
storm  water^  and  as  a  result  the  water  soon  washed  out  about  150  ieet  of  the 
dam  and  also  the  eld  epillway. 
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The  above  eDumeration  covers  the  list  of  impounded  waters  in 
Alabama.  It  will  be  seen  that  only  Iwo  oities  deim  tlieir  pubBe 
fpster  supply  from  impoundiiig  basiiis  and  these  supplies  are  mechaai- 
oally  troated  before  being  used. 

The  relatkmship  of  impounded  waters  m  Alabama  to  public  health' 
is  therefoie  limited  to  the  inflnenoes  they  may  have  other  than 
through  water  borne  diseases  such  as  typhoid,  para-typhoid  or  para- 
colon fevers,  cholera,  etc.,  and  may  be  studied  in  their  rehitionship 
with  reference  to 

1.  Humidity  and  changes  in  hyprometric  conditioiis. 

2.  As  a  scjurfo  of  foul  or  d*:'lctoi'ious  odors. 

3.  As  breeding  places  of  mosquitoes. 

The  complex  relations  of  humidity  and  evaporation  make  it  prac- 
tically impossible  to  compute,  with  any  degree  of  accuracy,  evapora- 
tion over  an  extended  surface  of  a  water  shed  or  drainage  area — or 
to  ascertain  the  efiPeot  on  humidity  m  the  various  river  basins,  due 
to  the  eomparatively  minor  changes  m  the  surface  oonditions  caused 
by  clearing  of  timber  lands  or  adding  to  the  exposed  water  surfaces 
by  the  oomstruotion  of  impounding  basins.  The  aven^  annual 
relative  humidity  from  Mobile  to  the  gulf  is  over  80  per  cent  and 
for  the  refit  of  the  state  from.  70  to  80  per  cent.  A  given  air  space  at 
a  given  temperature  can  contain  only  a  definite  amount  of  water. 
If  it  contains  less  it  will  endeavor  to  fill  up  by  evaporation;  if  it 
contains  more  the  surplus  moisture  will  condense.  The  higher  the 
temperature  the  more  moisture  it  takes  to  saturate  the  air. 

The  experiments  of  Desmond  Fitzgerald  on  evaporation  from 
water  surfaces  (see  Trans.  Ain.  Soc.  C.  vol.  xv,  p.  581;  i^iiow  that 
evaporation  depends  upon  three  elements:  The  vapor  pressure  cor- 
responding to  the  temperature  of  the  surface  of  the  water;  the  vapor 
pressure  eorresponding  to  the  dew  point  of  the  atmosphere,  and  the 
velocity  of  the  wind. 

For  the  five  months,-  June  to  October  inclusive,  the  probable  aver* 
age  daily  evaporation  from  exposed  water  surfaces  in  Alabama  is 
about  0.16  inch  and  the  average  rainfall  throughout  the  state  ap- 
proximately equals  in  depth  the  amount  of  evaporation  from  the 
water  surfaces  for  the  year. 

Rince  the  absolute  humidity  decreases  rapidly  from  equator  to  the 
[)olcs  but  decreases  more  rapidly  in  the  interior  of  the  continents 
th'dii  over  the  oceans,  it  is  evident  that  even  the  relative  humidity 
in  any  section  of  the  state  which  is  highest  at  night  and  lowest  in 
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the  hottest  part  of  the  day,  cao  be  but  slightly  influenced  by  changes 
in  the  areas  of  natural  water  surfaces  since  these  ateas  are  insignifi- 
cant oomi>ared  with  the  ocean  surfaces  from  which  the  atmosphere 
draws  its  chi^  supply  of  moisture. '  Furthermore  the  areas  of  the 
water  surfaces  of  the  impounded  streams  in  many  of  the  canalisa- 
tion prdjects  have  been  but  very  slightly  increased  because  of  the 
steep  natural  slopes  of  the  banks.  The  total  areas  of  these  im- 
pounded water  surfaces  compared  with  the  land  areas  are  exceedingly 
small.  It  is  therefore  evident  that  the  impounded  wafers  have  little 
or  no  effect  upon  the  normal  humidity  or  atmospheric  conditions  in 
their  vicinity. 

2.  ^n)  As  a  source  of  foul  or  deleterious  odors,  impounding  reser- 
voirs will  be  considered  into  which  vegetable,  animal  or  mineral 
matter  is  transported  as  in  the  Village  Creek  reservoir  of  the  Ten- 
nessee Coal,  Iron  aud  Railroad  Company  already  referred  to  and  a 
more  complete  description  of  which  will  be  found  in  the  article  oo 
''Water  and  Air  Movements,"  by  Mr.  W.  F.  Wiloox  (Frocesdinos 
OF  AuBBicAN  Wateb  Wobkb  ASSOCIATION,  1913,  p.  310).  When 
this  reservoir  was  originally  planned,  fears  were  entertained  that  at 
some 

future  time  it  might  become  so  filled  with  putrescibie  matter  as  to  be  objec> 
tionable,  causing  sickness  to  the  adjacent  population.  It  was  therefore  de- 
ienninfld  to  take  all  pcnsible  preeautioDB  during  eonatruction,  and  to  l^eep 
daily  observatioiM  of  all  phjrsteal  conditions  and  to  mak«  p^odieal  examina- 
tions. 

A  pipe  line  8  imleri  long  was  constructed  to  remove  waste  froui  a 
by-product  plant;  a  sewage  disposal  plant  was  put  into  service  to 
treat  sewage  reaching  the  reservoir  and  at  coal  mines  and  washers 
settling  arrangements  were  constructed;  from  the  reservohr  basio 
vegetable  matter  was  removed  before  the  water  was  impounded. 
These  precautionary  measutes  were  undertalcen  because  this  im- 
pounding reservoir  is  strictly  a  conservation  proposition  and  during 
periods  of  drouth  there  \\  ill  be  a  considerable  draw-down  on  the 
basin  and  no  overflow.  The  waste  from  the  by-product  plants  and 
mine??  carried  around  this  reservoir,  empty  into  Villajje  Creek  below 
the  dam  and  are  emptied  through  this  creek  into  Locust  Fork  in  the 
pool  created  by  the  dam  at  Lock  No.  17  \\'arrior  River.  This  last 
mentioned  impounduig  reservoir  is  the  largest  in  the  state  and  re- 
ceive into  its  waters  the  manufacturing  wastes  of  the  Birmiogham 
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district,  the  mine  wastes  of  the  Warrior  coal  fields,  thf  vegetable 
and  animal  wastes  of  a  drainage  area  of  approximately  4000  square 
miles  and  the  human  waat^  of  a  population  of  about  200,CKX>.  Not- 
withstanding all  these  pollutijig  iufluencos  the  pool  caused  by  Lock 
and  Dam  No.  16  immediately  below  this  pool  has  never  emitted  foul 
odors  except  during  the  fint  &I1  seaflon  after  He  onupletiooi;  the 
odois  at  that  time  being  due  to  the  decomposed  land  flora  which 
had  been  submerged  in  the  reservoir  itself. 

It  is  likely  that  the  same  odors  from  decomposing  vegetation  will 
be  noticed  this  fall  around  the  margins  of  the  reservoir  caused  by 
Lock  and  Dam  No,  17. 

So  far  as  records  are  available,  the  impounding  reservoirs  in  this 
state,  into  which  animal,  vegetable  or  mineral  matter  is  transported, 
have  not  been  the  source  of  foul  or  deleterious  odors,  except  when 
the  waters  were  first  impounded. 

(b)  Whipple  says  ^Microscopy  of  Drinking  Water,"  p.  186): 
"Almc^t  all  surface  waters  have  some  odor.  Many  times  it  is  too 
faint  to  be  noticed  by  the  ordinary  consumer,  though  it  can  be  de- 
tected by  one  whose  sense  of  smell  is  carefully  trained."  This  state- 
ment is  undoubtedly  true  with  reference  to  the  impounded  waters 
of  Alabama  during  the  late  autumn,  when  decaying  vegetation  of 
the  catchment  and  on  the  littoral  is  carried  into  the  reservoirs.  These 
odors  may  be  unpleasant  occasionaUy,  but  in  the  basins  herm  con- 
sidered by  reason  of  the  dilution  due  to  the  large  bodies  of  water,  the 
almost  constant  forward  or  downstream  movement  of  the  waters, 
and  the  frequent  rains  causing  freshets,  the  odors  can  not  be  said 
to  be  especially  disagreable  or  offensive.  It  is  not  concoivable  that 
these  odors  could  hi  any  way  be  detrimental  to  public  health. 

3.  As  breeding  places  for  mosquitoes. 

MALABIAL  FEVSB8 

Preixdene$  and  Oeograpkie  DislribuHm  in  Alabama 

The  first  available  tstatistics  which  were  studied  were  of  the  admissions  of 
casM  into  the  United  States  Marine  Hospital  at  Mobile  during  the  10  ywn 
1902  to  1911,  inclusive.  (See  Public  Health  Reporte,  vol.  XXVII,  No.  62, 
Dec.  27,  1012,  by  Surgeon  R.  H.  von  Ezdorf.)  Available  statistics  at  the  office 
of  the  Alabama  btate  Board  of  Health  begin  with  the  year  1910,  but  are  quite 
imperfeot  for  the  years  1910-1913  inclusive.  This  ineompleteness  of  records  is 
due  to  the  failure  of  the  physicians  of  the  state  to  make  the  reports.  In  his 
1912  wpoH  Surgeon  von  Eadorf  arrives  at  the  following  oonclusions: 
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1.  All  fonns  of  malarial  fevers  prevail  in  the  state  of  Alabama. 

2.  Morbidity  reports  indicate  that  in  September,  1912,  about  1  penon  for 
every  £0  population  auffered  an  attaek  of  nwlarial  fever,  and  during  Oetober 

1  perBon  in  67  had  an  attiick. 

3.  The  types  of  infection,  in  order  of  preference,  are:  Tertian,  esto-au- 
tumnal  and  Quartan. 

4.  The  chrome  type  of  malarial  infection  ia  proportionally  greater  in  the 

colored  race  than  in  the  white. 

In  every  county  in  the  state  the  reports  state  that  there  are  swamps  or 
poorly  drained  lands.  Mosquitoes  were  reported  as  present  in  all  counties  for 
vhieh  information  was  f^vea  on  the  subjeet. 

The  same  authority  (see  Public  Health  UeporUt  vol.  29,  No.  18, 
May  1, 1914,)  states  that 

The  regions  in  the  state  in  which  malaria  prevails  to  the  greatest  extent  are 

apparently  in  the  Tennessee  Valley  belt  '.vhich  extends  across  the  northern 
part  of  the  state,  and  also  in  the  central  prairie  region  known  as  the  "Black 
Belt." 

The  morbidity  reports  indicate  that  the  disease  exists  in  every  county  ia 
the  state,  the  tertian  type  being  most  prevalent. 

The  reported  deaths  from  malarial  fevers  total  434  for  the  year  1913,  which 
is  equal  to  2  per  cent  of  the  reported  deaths  from  all  causes,  and  is  at  the  rate 
of  20.8  per  100,000  population. 

The  United  States  Public  Health  Service  is  nnvv-  engaged  in  an 
investigation  of  the  prevalence  and  geographic  distribution  of  ma- 
larial fevers  in  the  states  of  Alabama,  Arkansas,  Mississippi,  South 
Carolina,  Georgia,  Florida,  North  Carolina  and  Tennessee.  For  the 
year  1913  cases  were  reported  from  every  county  in  the  states  of 
Arkansas,  Alabama,  Mississippi;  all  counties  in  South  Carolina  and 
Florida,  except  one  in  each  state,  from  which  no  reports  were  re- 
ceived, and  in  138  counties  of  the  148  in  Georgia.  August  and  Sep* 
tember  are  the  months  of  greatest  prevalence  in  all  these  states. 

MALABML  SUBVETB 

Hie  United  States  Public  Health  Service  made  malarial  msrveyB 

ia  selected  localities  during  1913  in  the  states  of  Arkansas,  Alabama  and  North 
Carolina,  in  which  the  topographic  and  climatic  conditions  of  tho  locality, 
andsooialf  hygienic  and  economic  conditions  of  the  communities  and  indus- 
tries were  studied.  (See  Reprints  No8.  Ifi6, 190, 172and  198  from  Public  Health 

Keporla.) 

Dr.  H.  R.  Carter,  Senior  Surgeon,  United  States  Public  Health 
Service,  in  charge  of  the  surveys  in  North  Carolina,  read  a  paper  on 
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"The  Effect  6{  Impounded  Water  on  the  Incidence  of  Malaria"  be- 
fore the  meeting  of  the  Southern  Medical  Society  at  RJcfamondy 
yiiginia,  Novraiber  9, 1914,  in  the  introduction  of  which  he  SKya: 

Last  fall  a  new  problem  was  preseDted  to  me — the  effect  of  large  bodies 
of  impounded  water  on  the  production  of  malaria.   It  was  interesting;  it 

was  important  and  it  waa  new  Of  it*  importanoa  then  eaa  be 

no  queattoa,  as  it  is  especially  concerned  with  the  large  ponds  of  the  power 

plants  of  the  South;  to  which  plant?  this  rnnntry  is  looking  for  no  little  part 
of  its  future  development.  I  was  iookiug  over  a  map  of  the  Southern  Kicctrio 
Co.  and  a  reasonable  estimateof  theooatof  the  plants  there  given  as  in  opera- 
tion would  exoeed  I160,000,€00  and  as  many  projeeted  If  these 

plants,  or  rather  the  ponds  of  these  plants,  are  a  serious  menace  to  the  health 
of  the  community,  either  they  must  not  he  allowed,  or  ran  only  be  allowed 
by  rendering  unbeaithful,  or  even  uninhabitable,  a  considerable  area  adjacent 
to  them.  In  either  case  the  loss  involved  is  a  very  seriona  one,  and  the  prob- 
lem is  oertalnly  new. 

Dr.  Carter's  paper  read  at  Richmond  and  his  report  to  the  gov- 
ernment published  in  Public  Heallh  Reports,  vol.  29,  No.  52,  Decem- 
ber 25,  1914,  on  "Impounded  Waters,"  were  the  pioneer  papers  on 
the  subject,  contributing  largely  to  our  preeent  knowledge  of  the 
effect  of  large  bodies  of  water  confined  by  artificial  struoturee  on 
public  health,  and  Indicating  the  character  of  msrwya  and  inyeati* 
gationa  which  should  be  made  to  obtain  a  broader  knowledge  of 
the  subject. 

A  study  of  the  impounded  waters  on  the  Coosa  Riv^  in  Shelby, 
Chilton,  Talladega  and  Coosa  Counties,  Alabama,  was  made  by  Mr. 
J,  A.  Le  Princtf,  sanitary  enginof>r,  Unit^  State.s  Public  Health 
Service,  during  the  months  of  October  and  November,  1914  (see 
lleprint  No.  257  from  Public  Health  Reports),  also  of  the  same  reser- 
voir by  Mr.  J.  V.  Donley,  Sanitary  Engineer  of  the  Board  of  Health 
of  Alabama  at  the  same  tiiiie  the  investigations  were  being  made  by 
Mr.  Le  Prince.  (See  "Impounded  Waters,"  by  J.  V.  Donley, 
Board  €f  HeaUh  of  AUAama  Report.) 

During  the  period  of  the  above  investigations  (October  and  No- 
vember, 1914,)  the  writer  spoit  about  two  weeks  with  local  physi- 
cians in  the  same  counties,  making  a  special  investigation  of  the 
sanitaiy  conditions  not  only  in  the  nei^borfaood  of  those  homes 
near  the  reservoir  but  in  many  cases  distant  several  miles  from  the 
pool. 

The  invpstigations  which  were  maugurated  in  the  fall  of  1914  will 
be  continued  during  the  present  year  by  the  United  States  Public 
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Heakh  Service  and  doubtkM  by  the  State  Board  ct  Health  oC  Ala- 
bama, with  the  object  of  detennbung  (1)  the  bifluence  of  euch 
waters  on  the  mcidence  of  malaria;  (2)  what  condHionB  affect  this 

mfluence  for  good  or  for  ill;  and  (3)  what  meaaures  can  be  taken  to 
minimize  the  ill  elTect  of  such  waters  and  to  increase  to  a  maximum 
their  good  efiect. 

The  investigations  during  llic  fall  of  1914  and  those  which  are 
now  proposed  by  the  United  States  Public  Health  Service  on  the 
Coosa  River  basin,  were  doubtless  inspired  by  the  numerous  suits 
(700)  filed  in  the  four  county  and  circuit  courts  in  which  the  reser- 
voir is  situated,  for  alleged  damages  due  to  the  creation  of  this  lake 
above  Lock  and  Dam  No.  12. 

Since  the  dam  was  built  in  strict  conformity  to  plans  approved 
by  the  war  department,  the  pool  created  by  it  becomes  part  of  the 
national  government's  project  for  the  improvement  of  navigation  on 
that  rivtf  ,  the  power  company  incidental^  utilising  the  power  cre- 
ated by  the  dam,  has  no  authority  in  any  way  to  change  the  level  of 
che  lake  determined  by  the  crest  of  the  dam  now  built,  except  in 
so  far  as  it  may  be  permitted  to  draw  down  the  lake  level  to  a  point 
that  will  not  interfere  with  navigation  or  the  operation  of  the  locks 
when  installed. 

Alosquitoes 

It  has  been  proven  b^nd  a  doubt  that: 

1.  Mosquitoes  cany  malaria  from  man  to  man. 

2.  That  the  disease  can  be  contracted  m  no  other  way  than  by 
being  bitten  by  malaria-carrying  mosquitowj. 

Just  how  many  kinds  of  mosquitoes  there  are  in  the  world  today 
nobody  knows.  Distributed  as  they  are,  there  are  hirge  areas  in 
which  the  mosquito  fauna  is  not  known,  and  will  not  be  for  rears  to 
com(\  ODe  of  the  great<\st  authorities  (F.  V.  Theobald)  states  that 
the  number  of  species  will  not  he  less  than  1000.  At  present  the 
kno^\^l  species  are  grouju  d  in  about  50  genera.  Male  mosquitoes, 
with  probably  rare  exceptions,  do  not  bite — only  the  females  do. 

The  most  oonmion  mosquito  m  Alabama  is  the  Culex  unpiger,  or 
common  house  mosquito,  which  has  been  reported  from  Alaska  and 
is  found  in  all  the  Southern  States. 

The  Stegomyia  calopus,  or  yellow  fever  carrier,  is  universal^  dis- 
tributed over  Florida  and  probably  Alabama,  having  been  identified 
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in  14  counties  in  1913  from  specimens  received  at  the  Marine 

Hospit;'.!  at  iVfohile. 

E\  i'i  \  [to(ly  Iniows  that  the  mosquitoes  of  the  ircTiiis  Anopheles  are 
responsible  for  the  transmission  of  malaria.  The  Anopheles  puncti- 
pennis,  the  most  common  species  in  Alabama,  is  not  however  a  car- 
rier, or  has  not  to  the  present  time  been  shown  to  be  a  carrier.  The 
A.  quadrimaculatus  and  A.  crucians  are  probably  the  chief  carriers 
10  Abbama. 

Breeding  Places  of  Anopheles 

AH  mosquitoes  breed  in  water  and  in  Alabama  pfobabfy  at  aU 
times  during  the  year,  the  intensity  of  development  corresponding 
to  temperature  conditions,  the  greatest  activity  following  the  high 
temperatures  of  the  late  summer  and  fall.  A  study  of  the  topog- 
raphy of  Alabama  shows  there  are  breeding  pin  re-  in  all  parts  of 
the  state  which  may  be  designated  as  those  of  a  "constant"  and 
those  of  a  "temporary'-"  character.  Those  of  a  constant  character 
arc  places  found  along  poorly  drained  creeks,  cane  and  cvpress 
brakes,  marshy  places  in  woods  and  along  river  banks,  ditches  con- 
taining water  at  all  seasons  with  grassy  banks.  The  marshy  places 
about  springs  and  along  small  branches  and  creeks  with  wooded  and 
gra.s.sy  banks  probably  furnish  the  most  favorable  conditions  for 
breeding  even  during  the  winter  months.  In  such  places  larvae  of 
the  Culex  and  Anopheles  were  found  in  Novembv  and  in  February 
of  the  present  year.  On  April  11  larvae  of  Culex  were  procured  in 
great  numbers  in  a  spring  fed  grassy  pool  m  a  ravine  near  Lock  No. 
10  Warrior  River,  some  of  which  hatched  on  April  18.  Larvae 
from  another  pool  near  by  obtained  by  the  writer  on  April  14,  hatched 
on  the  19th  of  April. 

It  is  evident  that  in  these  prot  ?  rd  pods  ^gs  or  larvae  have  been 
present  during  th<>  winter  as  well  as  mosquitoes  in  the  immediate 
vicinity.  The  protection  of  the  wooded  grounds,  evergreens  and 
warmth  of  the  spring  waters,  make  such  places  ideal  winter  resorts 
and  permanent  abodes  for  the  mosquito.  The  pools  above  men- 
tioned are  certainly  complete  breeding  places,  i.e.,  places  developing 
images  from  eggs  deposited  at  that  place. 

Temporary  breeding  places  are  found  in  poorly  drained  ditches, 
gutters,  barrels,  tin  cans,  bottles,  hoof^rints  of  stock,  pools  m  roads, 
or  in  water  courses  that  dry  out  in  a  short  time  unless  refilled.  Such 
places  may  become  for  the  time  being  a  complete  breeding  place. 
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A  place  mny  be  d^ignated  as  inromplete  when,  although  eg^  are 
deposited  there,  yet  imagos  are  not  there  developed  from  them ,  in 
a  creek  or  river  completely  scoured  out  by  a  freshet,  all  larvae  bemg 
removed  and  either  drou^ned  or  carried  elsewhere.  Such  a  creek 
may  supplement  an  incomplete  breeding  place  as  a  bayou  or  the 
backwater  at  creek's  mouth  transporting  larvae  that  find  shelter 
in  the  floatage  sometimes  found  in  such  places. 

In  the  mv«8tig»tioii8  by  the  writer  in  Shelby,  ChiHoa,  Cooea  and 
Talladega  Comities,  Alabama,  in  October  and  November,  1914,  An* 
opheles  larvae  ivere  obtained  at  or  in  the  vicinity  of  practically  all 
of  the  homes  inspected  and  it  was  only  necessary  to  locate  standmg, 
quiescent  water  to  find  them.  Specimens  were  obtained  from  many 
wells  from  which  water  was  drawn  by  buckets  attached  to  ropes, 
from  springs  in  the  hollow  and  on  the  hillside,  in  the  marshes  and 
quiet  waters  along  the  baTiks  of  rivulets  and  small  streams,  pools  in 
roadways.  In  fact  wherever  quiet  water  could  be  found,  except  in 
occasional  places  that  had  been  heavily  oiled,  specimens  were  ob- 
tained. 

The  shores  of  the  Coosa  River  were  carefully  examined  in  many 
places.  Only  at  springy  places  along  the  shores  and  above  the  lake 
levd  and  at  the  mouths  of  creeks  In  the  dead  Water  or  at  the  head 
of  backwater  m  bayous  were  we  able  to  procure  larvae,  few  of  which 
were  Anoidieles.  At  no  place  were  we  able  to  procure  or  to  see 
larvae  in  large  numbers. 

The  writer  was  strongly  impressed  from  observations  made  at 
that  time  and  since,  that  the  lai^e  streams  with  their  impounding 
basins  are  not  the  important  breeding  places  of  mosquitoes  in  this 
state.  It  is  true  that  eggs  and  larvae  are  transported  into  these 
streams  and  a  percentage,  probably  small,  mature  and  sur\dve.  Some 
favorable  places  for  breeding  will  be  foimd  such  as  have  herein- 
before been  indicated;  but  these  areas  are  relatively  small  compared 
with  the  natural  and  complete  breeding  places  that  have  been  per- 
manently submerged.  The  writer  believes  when  the  facts  are  better 
known  and  the  problem  is  more  fxiHy  worked  out,  malaria  control 
will  become  largely  one  of  local  sanitation  and  drainage.  Malaria 
will  then  be  largely  prevented  or  eradicated  by  measures  applied  at 
or  near  the  home. 

Natural  Enemies 

The  doep  v^:tt<^rs,  wnve  net  ion  and  currents  of  tliv.  impounding 
reservoirs  described  make  such  waters  unfavorable  places  for  the 
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breeding  of  mosquitoes.  In  the  larvsJ  and  wiggler  st^e,  they  have 
many  encmiea;  xninnows  wt  them,  the  larvae  of  dragon  flies,  beetles 
or  mellow-buga  eat  them,  "disease  attadca  them,  fungi  get  on  them 
and  kin  them;"  th^  die  for  lack  of  food,  they  deyour  each  otiier, 
they  get  entangled  or  under  leaves  and  drown,  the  water  dries  up  and 
in  til  is  way  millions  perish  before  they  are  grown.  Many  perish 
while  emerging  from  the  pupa  by  reason  of  the  capsiaing  of  the  cast- 
off  skin  serving  as  a  boat. 

Those  that  do  hatch  successfully  meet  new  enemies  among  drngon- 
flies,  bata,  lizards,  toads,  frogs,  night  hawks  and  a  host  of  other 
enemies. 

BVnVBTS  NBCBBSABT 

United  SUUea  Government  Stuveys 

The  purpose  of  the  United  States  Public  Health  Service  Surveys 
now  in  progress  has  been  already  described. 

In  connection  with  the  eonstruetion  of  Dam  and  Lock  No.  17  on 
the  Warrior  River  field  work  and  surveys  had  been  carried  out  prior 

to  the  completion  of  that  work  as  follows: 

Bench-Mark  le\'els  from  "mean-tide"  Mobile  Bay  were  estab- 
lished and  extended  from  Lock  No.  16  up  the  river  beyond  and  alx>ve 
the  backwater  on  both  Mulberrj'  and  Locust  Forks. 

Complete  topographical  maps  with  5-foot  contour  irtorvals  were 
made  from  surveys  covering  the  entire  basin  of  submergenc'\ 

The  survey's  are  usually  made  to  ihv  tops  of  river  banks,  but  in 
some  cases  have  only  been  extended  for  one  contour  above  pool  level. 

Careful  and  detailed  topographic  and  geological  surveys  of  the  sites 
for  loclcs,  dam  and  appurtenances  which  receive  the  careful  study 
and  investigation  which  their  importance  demands. 

In  making  the  traverse  of  the  banks  and  bed  of  the  Warrior  and 
its  tributaries,  all  lands  liable  to  submeigence  were  carefully  mapped, 
tied  in  with  section  corners,  and  in  many  cases  were  photographed. 
Some  cultivated  lands  have  been  submerged.  Property  of  this  kind 
received  the  most  careful  attention  on  the  part  of  the  government 
engineers,  photographs  being  made  of  all  structures,  and  of  various 
divisions  of  the  land,  three  j>hotographs  from  different  viewpoints 
being  taken  of  each  structure  or  piece  of  land 

Outside  of  the  sites  for  dams  and  locks,  tiir  ^n)vt  rnniciit  purciiases 
little  land  until  after  the  completion  of  the  work  of  actual  submer- 
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gence  of  the  same.  Along  the  navigable  streams  the  ownership  of 
the  banks  b  often  a  mooted  question,  because  of  the  dUBeulty  of 
establishing  bis^,  low  and  normal  flow  lines. 

While  it  is  the  policy  of  the  gownment  to  be  fair  and  even  lib- 
eral in  its  aoquirement  of  such  lands,  frequently  the  small  and  ig- 
norant property  owner  becomes  the  victim  of  unscrupulous  lawyers 
and  land  grabbers.  These  rascals  go  to  such  owners  and  tell  them 
that  the  government  intends  to  submerge  a  large  part  of  their  land; 
that  they  can  not  sup  the  govomTucnt,  and  that  the  balance  of  their 
land  will  be  uninhabitable  after  the  dam  is  completed  on  aoeonnt  of 
malaria,  etc.  By  such  misrepresentations  lands  have  t  een  recently 
sold  around  the  pool  created  by  the  dam  at  Lock  No.  17.  These 
lands  are  all  underlaid  with  coal,  and  in  most  cases  the  mineral 
value  per  acre  far  exceeds  the  surface  value. 

In  view  of  the  vast  interests  inyolved  in  connection  with  the  con- 
struction of  these  impounding  reeervoirs,  including  the  questions  of 
public  health,  regulation  of  stream  flow  and  navigatbn,  utilisation 
and  cofuservation  of  natural  resources,  security  for  investors  and  all 
other  economic  questions,  the  importance  irf  ^stematie  physical 
and  ao6logical  surveys  of  the  site  and  neighborhood  of  any  proposed 
impounding  basin  must  be  apparent. 

Such  surveys  have  not  been  made  in  the  past  or  in  connection  with 
any  kno\\Ti  basin  so  far  as  the  writer  is  infommd.  Had  such  inves- 
tigations been  made  before  the  building  of  a  number  of  large  dams  in 
this  state  and  in  the  Carolinas  the  litigation  pending  would  have 
been  avoided. 

Dr.  Carter  says: 

Since  we  wisli  to  dateniuM  the  whole  effect  of  the  pond  on  the  production 
of  malaria,  we  must  compare  the  condition  which  existed  before  the  pond  was 
made  with  that  which  exists  afterwards.  If  the  malaria  which  the  pond  pro- 
duces be  counted  a  debit,  the  malaria  it  prevents  must  be  counted  a  credit. 
It  is  (he  ehant*  in  oonditiotw  we  would  know. 

The  physical  survey  should  include  all  the  field  work  rt  quired  for 
the  production  of  a  complete  record  of  the  topographical,  geological 
and  botanical  characteristics  of  the  site  intended  to  be  submerged 

as  well  ns  the  surrounding  neighlwrhood. 

The  maps  of  these  surveys  should  be  made  under  the  direction  of 
an  expert  cartographer  familiar  with  the  methods  of  map  construc- 
tion and  the  conventional  signs  commonly  employed.   He  should 
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be  possessed  of  such  actual  knowledge  of  map  making  as  is  only 
gained  by  practical  experience  in  i&eld  surveying  of  thia  class.  He 
should  be  able  to  distinguish  between  the  quality  and  value  of  the 
-variouB  symbols.  Hieae  maps  should  ehar^  show  the  looatioa  of 
all  pools,  marginal  wet  lands  or  actual  breeding  places  and  the  areas 
of  such  places  together  with  the  locatkm  of  all  temporaiy  or  perma- 
nent breeding  places  on  tributary  streams  or  neighboring  lands. 

Hie  physical  survey  of  the  site  should  include  careful  investiga- 
tions to  determine  whether  the  places  eaounined  are  such  as  would 
make  them  favorable  breeding  places  for  Anopheles,  and  if  so,  are 
they  so  situated  as  to  produce  innlaria;  to  determine  what  places  are 
actually  breeding  malaria-vectors;  to  make  a  careful  survey  of  all 
residaices  close  enough  to  be  influenced  by  any  propo.sed  construc- 
tions; the  distances  from  such  residences  and  any  obstacles  between 
the  place  cxmnined  and  such  residences;  character  of  the  water, 
v^etation,  protection  against  wave  action,  floatage,  proximity  of 
blood  supply,  etc. 

The  Zo6lo|^cal  Survey  will  take  account  of  whether  AnopheSes  or 
other  mosquitoes  are  found  breeding  in  any  place  and  to  what  ex- 
tent; the  species  of  Anopheles^,  whether'  or  not  a  malaria^veotor; 
the  presence  of  fish  and  other  aquatic  enemies;  a  careful  study  of 
and  classification  of  Anopheles  or  other  mosquitoes  found  about  the 
premises  of  adjacent  residences  to  proposed  sHe  and  in  the  neighbor- 
ing tributary-  streams  or  breeding  places. 

The  sanitary  survey  should  include  a  careful  in-/estigation  of  all 
health  records  of  all  people  living:  i^i  the  community  or  within  reason- 
able range  of  the  proposed  reservoir  including  blood  examinations 
and  a  complete  malarial  index  of  the  neighborhood  or  community. 
In  this  connection  it  is  believed  there  will  be  little  trouble  experi- 
enced in  securing  the  active  cooperation  of  the  board  of  health  since 
the  importance  of  these  investigations  is  now  so  well  understood. 

DISCUSSION 

Mb.  W.  F.  Wilcox:  The  speaker  does  not  think  discussion  on 
the  subject  of  "Impounded  Waters"  would  be  of  any  value  to  you 
unless  you  had  at  hand  your  data  so  as  to  show  what  the  result  was. 
We  have  a  lake  7  miles  long,  vary  ing  in  depth  from  zero  to  80  feet. 
We  keep  dose  watch  of  this  reservoir,  having  a  chemist  in  charge 
who  makes  chemical  analyses  of  the  water,  both  mineral  and  bac» 
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teriological.  We  keep  a  record  of  tho  temperature  of  the  water, 
taking  this  temperature  at  least  once  a  week,  also  the  humidity  and 
the  velocity  of  the  wind. 

One  ci  the  diffieulties  that  we  have  to  oontcsid  with  is  that  at  the 
head  of  the  lake  about  6,000,000  gallons  of  sewage  empties.  That 
sewage  has  been  filtered  before  it  is  turned  into  the  reservoir.  The 
amount  of  purification  that  will  take  place  in  an  impounding  resv- 
▼oir  in  such  a  case  is  remarkable.  Our  analyBes  show  that  as 
the  water  deepens  and  is  allowed  to  run  the  purification  is  quite 
beyond  our  expectations.  A  discussion  of  impounded  reservoir 
waters  is  not  of  any  vnliie  unless  you  have  detailed  data.  The 
speaker  has  such  data  for  i'lve  years,  and  if  any  of  you  want  any  in- 
formation at  any  time,  he  will  be  very  glad  to  answer  your  questions; 
but  offhand  discussion  without  detailed  data  he  does  not  think  is  of 
aiiy  A'alue. 

liie  speaker  wishes  to  say  that  this  reservoir  that  he  has  charge 
of  is  not  for  drinking  water,  it  is  for  meehanical  purposes;  but  we 
have  been  able  to  purify  the  water  to  such  a  degree  that  it  meets 
the  chemical  and  bacteriological  standards.  If  it  were  not  for  the 
histoty  of  the  water,  we  could  easily  pahn  it  off  as  a  very  aanitajy 
drinkiog  water. 


PBESENT  STATUS  OF  DISINFECTION  OF  WATER 

SUPPLIES 


By  Fsancis  F.  Lonqley 

The  treatment  of  water  by  disinfection  has  had  a  remarkably 
mpid  growth  and  has  come  to  be  a  popular  a&d  widely  knowo  sub- 
ject. So  much  has  been  vntten  atid  said  upon  this  in  the  last  few 
years  that  it  Is  with  some  hesitation  that  the  writer  approaches  the 
subject.  In  most  phases  of  it  there  is  danger  of  a  great  deal  of  repe> 
titioD.  There  are  a  number  of  pomts,  howeror,  iqKm  which  recent 
occasion  has  arisen  to  make  rather  extended  inquiry,  and  the  follow- 
ing Is  intended  to  embody  some  of  the  results  of  this  study. 

This  information  was  brought  together  through  the  circulation  of 
fl  large  number  of  inquiries  intended  to  cover  the  field  of  disinfection 
in  reasonable  fullness.  A  list  of  the  water  supplip^'  irt  the  United 
States  and  CJanada,  in  which  some  method  of  dismfectjon  was  known 
or  believed  to  be  used,  was  prepared  iroin  all  available  sources. 
Although  the  hearty  cooperation  of  engineers,  health  officers  and 
others  was  secured  in  a  great  many  cases,  there  can  be  no  assurance 
that  the  list  was  complete. 

Hie  total  number  of  inquiries  sent  out  was  about  240.  Replies 
were  received  to  about  110,  or  near^  half.  Hiese  replies  represent 
in  the  aggregate  water  supplies  of  somewhat  more  than  2000  million 
gallons  per  day. 

Hie  information  is  given  herein  largely  in  statistical  form,  and,  of 
course,  relates  only  to  the  supplies  regarding  which  replies  were 
received. 

Slome  of  the  inquiries  were  directed  at  the  less  used  methods  of 
sterilization,  such  as  ozone  and  ultra  violet  rays,  but  so  little  informa- 
tion in  reference  to  these  was  forthcoming  that  the  writer  is  not  dis- 
posed to  say  anything  further  in  regard  to  them  herein  than  that 
their  development  is  not  far  enough  advanced  at  the  present  time  to 
justify  the  expectation  of  success  in  the  near  future  which  will  per- 
mit tiiem  to  displace  the  use  of  hypochbrite  and  liquid  chlorme  to 
any  considerable  extent. 
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Of  all  the  replies  received  about  80  per  cent  are  stated  to  use.  or 
to  have  used,  hypochlorite  of  lime,  and  the  balance  liquid  chlorine. 

iUbout  76  per  c^t  of  the  supplies  regarding  which  information 
was  received  arc  river  waters;  about  20  per  cent  are  from  lakes,  and 
the  small  remainclor  are  ground  waters. 

The  first  application  of  hypochlorite  noted  among  the  replies  was 
in  1908,  in  which  year  disinfection  by  this  means  was  begun  at  the 
Bubbly  Creek  plant  at  the  Union  Stock  Yards  in  Chicago;  at  the 
Boonton  reservoir  of  the  Jersey  City  supply,  and  upon  the  munici- 
pal water  supply  of  Poughkeepsie,  New  York.  The  several  years 
f oOowing  shovred  a  rapid  Increase  In  the  number  of  installations,  al- 
though the  records  of  1913  indicate  a  falling  off.  The  rates  for  the 
year  1914  are  incomplete.  Of  the  total  installations  legarduig  which 
replies  were  received,  the  percentages  installed  each  year  have  been 
as  follows: 

1909»  13  per  centi  representing  a  total  of  100  million  gallons  per 
day. 

1910,  14  per  cent,  representing  a  total  of  450  million  gallons  per 

day. 

1911,  22  per  cent,  representing  a  total  of  320  miUiou  gallons  per 
day. 

1912,  22  per  cent,  representing  a  total  ox  710  million  gallons  per 
day. 

1913,  18  per  cent,  representing  a  total  erf  70  mUlioD  gallons  per 
day. 

1914,  8  per  cent,  representmg  a  total  of  966  million  gallons  per 
day. 

Some  37  p^  cent  of  the  cities  replying  use  a  disinfection  without 
other  treatment.  The  balance  use  it  as  an  adjunct  to  some  treat- 
ment, in  most  cases  filtration.  In  57  per  cent  of  those  cases  in  which 
it  is  used  as  an  adjunct  to  filtration,  it  is  used  as  a  final  treatment. 
In  26  per  cent  it  is  used  after  coagulation  or  sedimentation  and 
before  filtration.  In  the  remaining  17  per  cent  it  is  applied  before 
coaguhition  and  filtration. 

The  data  at  hand  do  not  give  any  reasons  for  the  application  be- 
fore coagulation.  In  general,  an  eiVective  disinfection  may  be  se- 
cured with  a  smaller  quantity  of  hypochlorite  if  it  is  appUed  after 
rather  than  before  filtration.  It  should  be  noted  that  the  ston^  of 
ehlormated  waters  m  coagulating  basins  and  their  passage  through 
fiheia  tend  to  lessen  tastes  or  odors  contributed  by  the  trsatment. 
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and  tbia  fact  may  in  Bome  cam  aflcount  for  their  use  in  this  way. 
Beyond  this  there  is  nothing  in  the  moderate  amount  of  bacterial 
data  secured  in  oomiectlon  with  thia  worlc  that  anablea  ua  to  general- 
iie  upon  the  relative  advantai^  of  these  difiFeraut  pointa  of  applioa- 

tion. 

The  cost  per  million  gallons  for  the  equipment  required  for  this 
treatment  varies  widely  and  does  not  seem  to  bear  any  very  close 
relation  to  the  capacity.  The  cost  per  million  gallons  as  stated, 
varies  all  the  way  from  $4  to  $2400.  These  variations  are  accounted 
for  by  the  fact  that  desipjis  for  equipment  of  this  sort  vary  widely. 
Some  are  the  mer(\st  inakcsliifts,  while  others  are  elaborate.  Some 
of  the  costs  quoted  include  no  building  costs,  while  others  include 
expensive  structures.  Taking  the  ggures  as  they  stand,  as  the  data 
do  not  permit  any  further  analysis,  the  total  oosts  per  million  gal^ 
kms  are  stated  not  to  exceed  IS^  in  12  per  cent  of  the  auppUes,  $50 
m  80  per  oent,  f  100  in  42  per  cent,  1250  in  67  per  cent  and  $500  m 
87  per  cent  of  the  supplies  about  which  hoionnation  is  available. 

The  total  cost  per  million  gallons  for  the  process  also  varies  widely. 
By  far  the  greater  number  of  costs  stated  lie  between  10  cents  and 
50  cents  per  million  gallons,  the  average  for  these  being  about  25 
cents. 

The  information  at  hand  indicates  that  the  commonest  construc- 
tion of  tanks  for  hypochlorite  is  concrete.  Some  67  per  cent  of  the 
supplies  stated  that  they  had  either  concrpte  tanks  or  tanks  of  wood 
or  iron  relined  with  concrete.  Something  more  than  20  per  cent  are 
of  wood  without  Uning.  The  balance  are  either  wood  with  lead  lin- 
ing, wood  or  iron  with  some  protective  or  acid  resistmg  paint,  or 
porcelain  linmg.  The  liquid  ehbrine  is  universally  contained  in 
special  iron  cylinders. 

The  piping  seems  in  general  to  have  been  put  together  of  the  ma- 
terials most  easily  available,  without  regard  to  corrosion.  Fifty-six 
per  cent  of  the  replies  indicate  the  use  of  iron  pipe,  dther  black  or 
galvanized,  15  per  cent  use  lead  pipe  and  about  an  equal  number  use 
brass.  A  few  use  lead-lined  iron  pipe,  cast  iron  p^,  hard  rubber, 
rubber  hose,  bronze  or  copper  pipe. 

The  snmf"  comments  apply  to  the  kind  of  valves  and  fittings  com- 
monly \is(h1.  Sixty-six  per  cent  of  these  are  of  brass  such  as  are 
usually  found  in  stock.  Some  14  per  cent  state  that  bronze  valves 
and  fixtures  arc  used,  but  it  is  possible  that  some,  if  not  most  of 
these,  upon  further  inquiry,  might  prove  to  be  brass.    A  few  use 


iron  valves  or  fittingB  and  a  iew  have  fixtures  made  of  vulcanite, 
rubber  eompositioD,  lead,  copper,  glass,  etc. 

The  materials  commonly  used  which  seem  to  have  shown  the 
greatest  resistance  to  the  corrosive  effects  of  hypochlorite  are  con- 
crete tanks,  lead  pipe  and  rubber  composition.  Several  of  the  an- 
swers indicate  that  copper,  cast  iron  and  lead-lined  iron  pipes  are 
used  without  corrosion  and  a  number  indicate,  too,  that  brass  and 
galvanized  iron  are  used  without  corrosion.  The  evidence  as  to 
these  two  last  materials,  however,  is  contradictory,  as  other  answers 
indicate  considerable  corrosion  with  galvanized  iron  and  brass.  It 
seems  Hke^  that  the  quality  of  the  material  and  some  peeuHar  local 
ccmditioDs  may,  perhaps,  be  determining  factors  in  the  corroetve 
effect  upon  these  two  materials.  The  results  show  the  unmistakable 
oorrodve  effect  upon  wrought  iron  and  also  upon  wood. 

Evidence  has  been  found  in  the  past  of  occasional  large  variations 
in  tiie  strength  of  commercial  hypochlorite.  In  answer  to  an  in* 
quiry  on  this  point,  only  29  per  cent  indicated  that  the  strength  of 
hypochlorite  as  purchased  had  been  determined.  That  this  is  a 
point  of  considerable  importance  is  hidicaled  by  the  following  figures: 

The  maximum  percent ne;e  of  available  chlorine  stated  was  42  per 
cent.  Numerous  others  ra7i  as  high  as  39  or  40  per  cent.  The 
minimum  stated  was  15  per  cent,  with  several  others  less  than  20 
per  cent.  The  average  strength  was  33  per  cent.  In  two  cases  the 
maximum  percentage  strength  noted  Is  as  large  as  2|  times  the 
minimum  strength.  These  variations  in  quality  m  the  commemal 
hypochlorite  are  significant,  and  it  is  obvious  that  the  strength  should 
be  determined  and  a  correction  made  in  the  application,  if  necessary, 
if  the  best  results  are  to  be  secured. 

The  low  cost  and  the  esse  of  application  of  disinfection  to  water 
supplies  have  caused  its  introduction  in  a  great  many  places  where 
the  records  of  mortality  or  morbidity  from  such  diseases  as  typhoid, 
which  can  be  user!  indicators  of  the  benefits  derived,  are  already 
so  low  that  no  striking  improvement  can  be  expected  therein.  In  a 
larg(^  percentage  of  the  cases  it  seems  clear  that  the  application  was 
as  a  precautionary  inea.«?ure.  This  fact  makes  it  less  easy  than  might 
be  expectefl  from  the  large  number  of  cities  and  towns  making  use 
of  disinfection  to  present  statistics  showing  actual  benefits  resulting 
therefrom.  Among  the  large  number  of  communities  from  which 
information  was  obtained,  about  76  per  cent  failed  to  indicate  that 
any  improvement  in  typhoid  or  other  health  condition  had  resulted. 
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Many  of  these  inciicated  that  no  such  improvement  had  been  ex- 
pected. In  some  cases  where  there  has  been  an  iinprovement,  it  is 
difficult  or  impossible  to  discriminate  between  the  effects  of  disin- 
fection and  of  filtration. 

Hie  following  statements  show  improvemeats  tbat  have  resulted 
in  a  number  of  places: 

In  Cleveland,  Ohio,  the  chlorination  of  the  water  suppty  started 
in  September,  1911.  In  the  six  calendar  years  prior  to  this  the  ty- 
phoid death  rates  had  varied  from  13  to  20.2,  with  an  average  of 
16.5  per  100,000.  In  the  three  calendar  years  following,  the  typhoid 
death  rates  were  from  6.2  to  13.5,  with  an  average  of  9.2  per  100,000. 

In  Yonkers,  New  York,  the  analyst  in  charge  of  the  water  supply 
states  that  prior  to  the  use  of  hjTDochlorite,  but  with  the  water  fil- 
tered through  sand  filters,  two  epidemirs  of  dysentery'  were  recorded 
at  times  when  the  water  was  unusually  higli  in  bacteria.  Disin- 
fection by  means  of  hypochlorite  was  put  in  use  early  in  1910.  Since 
that  time  there  have  been  no  such  excessive  bacterial  counts  and  no 
corresponding  epidemics  of  dysentery. 

In  Evanston,  lUinds,  tiiere  has  been  an  aetual  reduetlcm  in  intes- 
tinal diseases,  indicated  the  statistics  of  typhoid  fever  and  gastro- 
enteritis, wfaicfa  appears  to  have  resulted  from  the  application  of 
disinfection.  This  was  first  applied  in  December,  1911.  The  sta- 
tistics at  hand  cover  the  period  of  four  years  prior  to  this,  namely, 
1908  to  1911  inclusive;  and  three  years  after,  1912,  1913  and  1914. 
The  death  rate  from  t^'plioid  in  the  formw  period  varied  from  24 
to  33,  averaging  29  per  100, (XKJ.  In  the  period  since  disinfection  it 
has  varied  from  6  In  1 5,  with  an  averncfp  of  12.  The  death  rate  from 
gastro-entcritls  durin^^  the  former  period  varied  from  25  to  73,  with 
an  average  of  49  per  i 00,000,  and  in  the  latter  period  with  disin- 
fection varied  from  1 1  to  40,  with  an  average  of  30. 

In  the  city  of  Isalt  imore  there  has  been  a  decided  reduction  in  the 
typhoid  mortality  since  the  use  of  calcium  hypochlorite.  It  was  first 
used  in  June,  1911.  In  the  five  years  pmr  to  that,  the  death  rate 
from  typhoid  varied  from  33  to  42  per  100,000,  with  an  average  of 
36.  In  the  three  yean  since,  it  has  varied  fram  22  to  24,  with  an 
average  of  23. 

In  Poughkeepsie  the  disinfection  of  the  supply  was  first  begun  in 
1908  in  the  form  of  hypochlorite  applied  to  the  water  before  sedi- 
mentation and  filtration.  The  death  rate  from  typhoid  fever  for 
eight  years  prior  to  1908,  as  indicated  by  the  United  States  census 
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reports,  varied  from  25  to  114,  with  an  average  of  54  per  100,000. 
From  1908  to  1913,  with  treatment  as  stated  abovej  the  typhoid 
dettUi  rate  varied  from  10.3  to  33,  with  an  average  of  Sinoe 
early  in  the  year  1914  the  filter  effluent  has  also  been  treated,  fint 
hy  meaoB  of  hypodiloritei  and  latterly  by  means  of  liquid  ohlorine» 
and  the  death  rate  from  typhoid  fever  for  that  year  waa  3.4  per 
100,000. 

Trenton,  New  Jersey,  is  one  of  the  most  striking  cases  of  improve- 
ment due  to  disinfection.  Prior  to  1912  the  city  used  the  raw  Dela- 
ware River  water.  In  December,  1911,  the  authorities  commenced 
to  treat  the  water  supply  with  hypochlorite.  During  the  five  years 
ending  with  1911  the  annua]  number  of  typhoid  cases  varied  from 
208  to  343,  with  an  averaj?e  of  267.  During  the  three  years  since 
disinfection  has  been  applied,  the  number  of  cases  in  the  city  has 
varied  from  45  to  110,  with  an  average  of  74. 

In  Ottawa  the  water  of  the  Ottawa  Itiver  was  used  without  treat- 
ment until  about  March,  1912.  Ite  poUutod  eondition  waa  evidenced 
by  the  several  epidemics  of  water-borne  typhoid  that  the  city  had 
been  through  just  prior  to  that.  Since  the  disnif  ee^n  of  the  supply, 
Ottawa  has  had  no  further  epidemica  and  on|y  a  moderate  death 
late  from  typhoid. 

The  city  of  Hull,  with  only  about  one-twentieth  the  population 
of  Ottawa,  lying  on  the  opposite  bank  of  the  river,  takes  its  water 
supply,  untreated,  from  the  same  channel  as  does  Ottawa  and  within 
a  few  hundred  yards  of  it.  In  two  recent  months  Hull  has  had  about 
200  cases  of  typhoid  fever,  as  against  28  in  Ottawa  for  the  same 
period. 

In  Centralia,  Washington,  during  the  winter  of  1913  and  1914, 
there  was  a  sharp  epidemic  of  typhoid  fever,  due  apparently  to  the 
poQution  of  a  well  supply  by  overflow  of  a  stream  which  is  Imown  to 
have  carried  pollution.  A  hypochlorite  plant  was  Iiastlly  installed 
and  put  in  operation  and  this  was  followed  by  a  quite  d^nite  and 
abrupt  Gessatian  of  new  cases  of  typhoid,  since  which  time  there 
have  been  no  eases  in  Centralia,  with  the  exception  of  certain  hos- 
pital cases  brought  in  from  outside  the  communily. 

Ihe  results  of  h3rpochlorite  treatment  in  Pittsburgh  have  indicated 
an  improvement  in  typhoid  conditions  over  and  above  that  secured 
by  filtration  alone. 

Hypot'lilorile  was  first  applied  in  November.  1911.  In  that 
month  there  were  54  cases,  in  December  42,  in  January,  1912,  there 
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were  20,  and  in  February  5.  From  that  time  forward,  the  cases 
have  remained  for  the  most  part  lew  than  10  per  month  and  have 
never  again  approached  the  high  points  of  previous  years.  It  is 
rare  for  the  present  high  points  to  reach  the  former  low  points  of  the 
curve. 

In  Wihnington,  Delaware,  the  excellent  protection  which  disln- 
feetion  affords  was  shown  at  the  time  of  an  epidemic  of  typhoid 
fever  of  about  250  cases  at  Coatesville,  Pennsylvania,  some  27  miles 
above  Wihnington,  upon  the  stream  from  which  Wilmington  draws  its 
supply.  The  epidemic  made  ifs  appearance  in  Wilmingtcm,  but 
was  stopped  short  by  the  disinfection  of  the  water  supply. 

The  maximum  dose  of  hypochlorite  stated  is  60  pouruis  per  mil- 
lion gallons,  which  is  at  the  Bubbly  Creek  plant  in  Chicago,  where 
the  nature  of  the  water  treated  is  well  known  to  require  a  large 
dose.  The  lowest  maximum  quantity  stated  is  4  pounds  per  mil- 
lion gallons.  The  average  of  aJl  the  maximums  stated  for  the  vari- 
ous plants  is  17  pounds  per  million  gallons. 

Bubbly  Creek  also  shows  the  higihest  average  dose  of  55  pounds. 
The  next  highest  is  35  pounds,  and  the  lowest  average  dose  stated 
is  3  pounds.  The  average  of  all  the  averages  stated  is  about  11 
pounds  per  million  gallons. 

Judging  from  the  lack  of  information  in  response  to  inquiries 
hearing  upon  the  relation  between  the  quantity  of  hypochlorite  re- 
quired and  the  color  or  turbidity  in  the  water,  it  seems  that  a  sur- 
prisingly small  amount  of  attention  is  given  in  the  various  cities  to 
foliowing  out  this  relationship.  A  knowledge  of  this  relation  is  of 
some  importance,  as  it  hifiucnccs  the  quantity  of  hypochlorite  that 
is  require  for  a  given  water,  the  quantity  that  may  be  applied  with- 
out producing  objectionable  tastes  and  the  economy  of  the  treat- 
ment. 

The  reason  for  the  lack  of  attention  to  this  point  seems  to  lie  in  tiie  , 
fact  that  the  cost  of  the  hypochlorite  required  for  any  water  is  tri^ 
fling  and  it  is  not  of  great  importance  just  what  quantity  is  applied, 

so  long  as  it  is  enough,  on  the  one  hand,  to  give  good  bacteriological 
results,  and,  on  the  other  hand,  not  so  much  as  to  produce  objeo- 
tionable  tastes  and  odors. 

The  doses  that  fulfill  these  two  condiTiorts  do  not  always  coincide. 
The  character  of  some  waters  is  such  tiiat  the  dose  which  can  be 
applied  without  contributing  objectionable  tastes  and  odors  is  more 
than  enough  to  produce  the  desir^  bacterial  reduction.   With  such 
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waters  there  is  na  diffieuliy  in  regulating  the  dose  to  give  satisfao- 
toiy  results  from  every  point  of  view.  Hie  character  of  other  waters 
is  such  that  the  maximuin  dose  which  can  be  used  without  giving 
a  taste  is  not  enough  to  give  the  haoterial  reduction  required.  Hiis 
is  the  difficult  condition  to  meet,  and  is  found  more  frequently  in 
raw  waters  than  in  filtered  waters. 

It  is  everj-^  here  recognized  that  there  are  certain  times  when  the 
hypochlorite  treatment  is  less  sat isf actor}'-  than  at  others.  This  is 
shown  principally  in  the  appearance  of  tastes  antl  odors  that  occasion 
complaint  among  consumers,  or  in  a  low  and  unsatisfactory  removal 
of  bacteria  by  the  treatment.  It  occurs  generally  at  a  time  when 
the  turbidity  or  the  color  of  the  water  increases  greatly,  or  some 
other  marked  change,  such  as  temperature,  occurs  in  the  condition 
of  the  untreated  water. 

Different  waters' vary  a  good  deal  in  this  respect,  and  but  little  in- 
fonnation  can  be  found  which  gives  light  upon  the  specific  reasons  ' 
for  this  variation  and  permits  the  formulaticm  of  genial  stat^ents 
in  regard  to  it. 

An  analysis  of  the  figures  at  hand  shows  that  in  one  place  a  maxi- 
mum dose  as  great  as  37  pounds  per  million  gallons  has  not  given  rise 
to  objectionable  tastes  or  odors,  and  in  numerous  places  20  to  30 
pounds  has  not  been  noticeable.  The  average  amount  stated  for 
wliich  no  odor  or  taste  wa-^  noticed  was  about  14  pounds  per  million 
gallons.  The  supplies  in  wiiich  it  was  definitely  stated  that  no  tastes 
or  odors  were  Tioticeable  included  about  40  per  cent  of  the  total. 
Among  the  others  there  were  general  comments  as  to  the  occurrence 
of  objectionable  tastes  or  odors,  indicating  in  the  main  that  they 
are  likely  to  occur  with  changes  in  the  character  of  the  water  treated, 
espeeialty  at  times  of  storm  or  freshet. 

So  far  as  is  indicated  by  the  somewhat  incomplete  data,  the  largest 
quantities  of  hypochlorite  are  used  in  those  supplies  in  which  the 
color  or  turbid^  of  the  water  are  highest.  Unfortunately,  the  in- 
formation is  not  complete  enough  to  enable  any  relationsliij)  to  be 
established  even  in  an  approximate  way  between  color,  turbidity 
and  quantity  of  disinfecting  agents  that  may  be  used  without  ob- 
jection.  - 
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DISCUSSION 

Mr.  C.  a.  Jennings:  About  two  yeare  ago  the  speaker  had  a 
paper  along  the  sanie  lines  before  the  Illinois  Water  Supply  Associa- 
tion, and  quoted  statistics  on  typhoid  death  rates  from  a  number  d 
cities*  Hie  oritleisiii  was  made  of  the  pap^  at  that  time  that  the 
tyjihoid  fever  death  rates  were  taken  for  perioda  anywhere  from  four 
to  twelve  years  previous  to  the  introduction  of  the  disufeetuig 
agent,  and  the  typhoid  data  for  only  two  or  three  years  f oOowing — 
that  is  to  say,  whatever  data  were  available  since  the  uitroduction  of 
the  disinfectant  were  used.  The  point  was  made  that  great  progress 
had  been  made  in  sanitation  in  the  last  few  years,  and  that  it  did 
not  give  a  fair  comparison.  If  that  criticism  held  in  that  paper  it 
will  also  hold  in  Mr.  Longley's  paper.  It  may  be  well  to  weigh 
carefully  the  data  received  and  not  be  too  ready  to  place  all  of  the 
credit  to  one  charge.  However,  there  is  no  argument  against  the 
statement  that  disinfection  of  water  supplies  has  brought  about  a 
wonderful  lowering  of  typhoid  fever  deatii  rate,  especially  during 
the  last  four  or  five  years. 

Mb.  Wm.  M.  Jewell:  The  speaker  has  been  very  much  inter- 
ested in  Mr.  Longley's  paper,  and  it  seems  that  he  has  covered  the 
statistics  veiy  well  from  a  general  standpoint,  but  he  has  not  given 
the  details  that  we  need  for  laying  out  these  works  at  various  plants; 
in  other  words,  the  information  is  very  general. 

At  Chicago,  where  the  hypochlorite  is  used  at  one  of  the  stations, 
it  was  found  that  about  five  or  six  times  more  h\7:)ochIorite  was  re- 
quired for  the  sterilization  than  they  could  stand  for,  probably  on 
account  of  the  low  temperature  of  the  water;  and  that  is  a  very 
important  point  that  ought  to  be  investigated  by  members  of  this 
section.  It  would  be  a  good  thing  to  have  a  committee  on  those 
features  to  report  at  the  next  meeting  in  order  that  the  physical 
characteristics  of  introducing  hjT^ochlorite  can  he  properly  complied 
with.  The  members  here  would  certainly  like  that  information; 
those  that  are  putting  the  plants  in  at  least. 

The  paper  states  that  the  first  use  of  hypochlorite  was  in  1906. 
In  that  connection  will  say  that  at  the  filter  plant  installed  at  the 
city  of  Adrian  in  1897,  the  speaker  used  both  hypochlorite  of  lime 
and  sulphate  of  alumina,  and  prior  to  this  chlorine  gas  was  used  on 
the  testing  plant. 
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Hypochlorite  of  pork  and  chlorine  were  first  used  on  the  Jewell 
filter  at  the  Louisville  Experimental  Station  about  one  year  earlier, 
or  m  1896;  reference  to  Mr.  Geo.  W.  Fuller's  report  of  1898  will 
substantiate  this  statement. 

Ms.  M.  B.  Litch:  Will  Mr.  Jewell  please  state  just  what  he  meant 
by  mote  ttum  what  the  water  oould  stand  for? 

Mr.  W.  M.  Jbwbll:  That  is  the  statement  that  Mr.  McDonougb, 
the  assistant  eommissioner  of  the  public  worksi  used,  and  presum- 
ably related  to  the  odor,  or  the  taste  rather,  if  you  can  difforoitiate 

between  the  two  in  the  case  of  hypochlorite  of  lime  any  more  than 
you  couM  with  peppermint.  He  stated  that  at  times  of  low  tem- 
peratures the  hjiDOchlorite  seemed  to  be  undecomposed,  and  that 
therefore  they  could  not  get  rid  of  the  Coli  ;  the  amount  used  was  five 
or  six  times  more  than  was  recjuired  under  ordinary  conditions  of 
normal  temperature  at  which  tiiiies  excellent  results  were  obtained 
and  the  odor  or  taste,  if  any,  would  not  be  noticeable.  Possibly 
there  is  a  point,  probably  somewhere  below  normal  temperature  of 
the  lake  water,  where  the  h>'pochlorite  can  be  used  ^dently  and 
DO  odor  or  taste  imparted  to  the  water;  whereas  on  the  same  water 
at  a  slightly  tower  temperature,  such  objections  would  exist  and 
cannot  be  combated;  at  least  in  the  light  of  our  present  knowledge 
of  the  way  of  using  hypochlorite. 

Mr.  H.  p.  Letton:  In  1911  Trenton,  New  Jersey,  began  to  treat 
raw  Delaware  River  water  with  hypochlorite.  Tlie  state  board  of 
health  carried  on  a  series  of  examinations  for  the  purpose  of  deter- 
mmiiig  the  proper  dosage.  At  that  time,  which  was  during  the  win- 
ter, the  water  was  cold  and  very  high  in  turbidity  and  organic  matter, 
'j  he  (lose  of  chemical  addc<l  was  run  up  as  high  as  30  pounds  per 
million  gallons.  I^'amples  of  the  treated  water  taken  an  hour  after 
the  addition  of  the  chemical,  and  tested  for  free  chlorine,  all  gave 
negative  results,  althoui^  the  water  had  an  extremely  disagreeable 
taste,  and  this  taste  persisted  throughout  the  entire  distribution 
qrstem,  and  was  especially  noticeable  in  the  hot  water.  The  steam 
arising  from  a  flowing  hot  water  tap  had  a  veiy  strikmgly  unpleasant 
odor.  From  the  tests  made  the  conclusion  was  reached  that  the 
taste  and  odor  were  not  those  of  the  chlorine,  but  were  due  to  some 
complex  chemical  change  brought  about  by  the  action  of  the  chlorine 
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on  the  organic  matter  present  in  the  water.  There  wa£  more  or  less 
ecmplidiit  about  the  taste  and  odor  at  the  time,  but,  as  Mr.  Long- 
ley^B  paper  has  shown,  tiie  chkdne  treatment  at  Trenton  redueed 
the  typhoid  death  rate  to  a  remarkable  extant.  A  report  oo  the 
tests  mentioaied  and  some  statistical  data  regarding  the  effect  of  the 
treatment  will  be  found  in  the  1912  report  of  the  Nev  Jersey  state 
board  of  health. 

Mr.  R.  L.  Sackbtt:  In  the  state  of  Indiana  there  is  quite  a  wide 
variation  in  the  geological  conditions,  which  has  permitted  the  smaller 
cities  in  the  northern  part  to  use  well  waters,  but  in  the  southern 
portion  well  waters  arc  rare,  and  they  have  therefore  quite  generally 
used  the  surface  watere  of  the  Ohio  River  Valley.  These  waters 
are  polluted  in  greater  or  less  aniounts.  Some  cities  in  Indiana  have 
for  several  years  been  using  water  supplies  for  fire  protection  and 
street  sprinkling  purposes  only,  and  not  using  them  for  culinary  pur- 
poses. '  The  state  board  of  h^th  found  a  portable  apparatus  for  the 
installation  of  h]^  treatment  to  be  very  valuable,  and  have  equipped 
thdr  laboratories  with  these  simple  temporary  pieces  of  apparatus, 
which  can  be  sent  out  to  the  smaller  cities,  and  there  hypo  has  been 
used,  too  much  at  times,  and  undoubtedly  at  other  times  too  little, 
in  cities  where  the  water  supply  was  without  treatment  at  all,  or 
where  it  was  not  satisfuctor\^  These  plants  are  inexpensive  of 
course.  They  are  marmrilly  controlled,  and  the  question  of  the  cost 
of  hypo  was  not  important.  Very  frequently  tlio  odor  and  taste  of 
hypo  were  objectionable,  but  not  so  objectionable  as  the  conditions 
which  preceded  it,  and  unquestionably  this  plan  of  the  state  board 
of  health  of  placing  in  cities,  practically  without  expense,  as  a  tem- 
porary measure,  these  simple  schemes  for  treatment  with  hypo  has 
been  of  great  value. 

It  is  very  difficult  to  collect  data  conceming  the  absolute  influence 
upon  mortality  and  morbidity,  but  the  stata  board  of'  health  has 
been  pretty  well  satisfied  with  its  little  propaganda,  and  feels  that 
it  has  been  of  value.  Many  of  these  smaller  cities  have  very  grate- 
fully accepted  the  tastes  and  odors  as  bemg  the  lesser  of  the  evils 
until  they  could  install  better  apparatus  for  the  protection  of  their 
water  supply. 

Mr.  John  A.  Kienle:  Mr.  Jewell's  remarks  regarding  the  effect 
ci  the  temperature  of  the  water  at  Chicago  producing  taste  and 


690 


odor  recalla  to  the  speaker's  mmd  the  eonveraatioii  with  the  gentle- 
man  mentioned  by  Mr.  Jewdl,  namet^,  Mr.  MeDonough*  aesistaat 
mechanical  engineer  of  the  department  of  public  works,  and  the 
speaker  wishes  to  throw  a  little  light  on  this  subject. 

In  conversation  Mr.  McDonough  stated  that  when  the  tempera- 
ture of  the  water  is  down  around  38*  or  40°  they  are  com- 
pelled to  materially  reduce  the  amoimt  of  hypo  being  applied. 
Ho^vo^'or,  on  numerous  occasion??,  it  was  stated  that  the  taste  and 
odor  prevalent  in  the  city  tap  water  were  not  due  to  an  excessive 
quantity  of  hypochlorite  actually  being  applied.  In  Chicago  the 
application  of  hypo  is  made  at  the  intake  cribs,  which  are  located 
a  considerable  distance  out  in  the  lake  and  the  direction  of  the 
winds,  as  well  as  the  state  of  the  lake,  due  to  these  wiiids,  necessitate 
the  holding  of  the  sludge  in  the  tanim  for  a  oonmderable  length  of 
time.  This  sludge  sometimes  accumulates  to  such  an  extent  that 
they  are  compelled  to  dispose  of  it  even  under  adverse  conditions. 
At  such  times  the  action  of  the  waves  and  the  winds  causes  this  sludge 
to  be  blown  back  into  the  crib  and  down  into  the  shaft  and  tunnel. 
The  rr  siilt  is  a  very  noticeable  taste  and  odor  in  the  tap  waters  of  the 
city  fed  from  these  particular  cribs  with  the  natural  complaint  from 
the  citizens. 

The  T^Titer  bolioves  that  quite  a  little  of  this  sort,  of  trouble  in  Chi- 
cago has  been  due  to  the  fact  that  close  supervision  could  not  be 
given  to  the  operation  of  the  hypo  plant.  In  some  instances  there 
is  not  eveTi  telephone  communication  with  the  cribs.  Under  tliese 
conditions  it  is  naturally  to  be  expected  that  the  attendants  in  charge 
of  the  hypo  treatment  are  not  f^iUar  with  the  conditions  prevails 
Jng  m  the  city,  and  therefore  cannot  be  quickly  advised  as  to  the 
best  amount  <tf  hypo  to  be  applied. 

The  question  of  temperature  of  the  water  also  has  its  effect  in 
other  places;  this  being  particularly  the  case  at  Milwaukee  where  the 
speaker  is  familiar  with  the  operating  conditions.  In  this  city  they 
normally  apply  during  the  springy  summer  and  fall  months  of  the 
year,  about  six  pounds  of  hypo  per  million  gallons,  but  as  soon  as 
the  water  temperature  goes  down  to  about  40°  they  are  com- 
pelled to  cut  the  dose  applied  to  as  low  as  3  pounds  per  million 
gallons;  this  being  necessary  in  order  to  prevent  taste  and  odors 
prevailing  in  the  tap  waters.  At  tlie  times  when  this  decreased  dose 
is  applied  the  bacteriological  count  runs  up  considerably  and  it  is 
due  to  this  fact,  as  well  as  the  desire  to  prevent  taste  and  odor,  that 
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the  use  of  liquid  chlorine  was  recommended  and  a  liquid  chlorine 
plant  leoentljr  liislalled. 

It  18  rather  difficult  to  give  an  abaolute  reason  for  the  prevaknoe 
of  taste  and  odor  in  tiiese  low  temperatures  f oUowmg  with  appfica- 
tkm  of  hypochlorite  of  lime,  except  that  it  may  possibly  be  due  to 
the  nondecomposHion  of  the  chloride  solution.  This  is  a  chemical 
compound  and  it  naturaUy  has  to  be  broken  down  in  order  to  accom- 
plish its  bactericidal  action,  and  if  it  is  not  broken  down  then  the 
chlorine  is  carried  right  through  with  the  lime  and  is  undoubtedly 
responsible  for  the  taste.  It  is  a  known  fact  that  chloride  solution 
will  not  readily  decompose  in  water  at  low  temperatiires. 

Tlie  question  of  organic  matter  afTecting  the  taste  and  odor,  the 
speaker  believes  is  one  that  should  be  piven  careful  considemtion. 
Ill  a  great  many  cases  where  taste  and  odors  prevail  they  are  due, 
not  to  the  liquid  chlorine  or  to  the  hypochlorite,  but  to  the  decom- 
posed vegetable  or  organic  matter  in  the  water.  Hiis  was  the  case  at 
East  Chicago  and  the  speaker  knows  of  other  similar  instances,  and 
he  further  believes  that  the  nature  and  character  of  the  orsanic 
matter  in  the  water  aho  have  a  decided  effect  on  this  question  of 
taste  and  odor. 

As  an  example  he  would  cite  the  following:  At  the  Notre  Dame 

de  Grace,  District  of  Montreal,  they  have  a  rather  peculiar  condi- 
tion of  this  kind.  The  water  at  this  station  is  taken  from  the  St, 
Lawrence  River  just  below  the  junction  of  the  Ottawa  River  with 
the  St.  Lawrence.  During  the  winter  months  nothing  but  St.  Law- 
rence River  water  reaches  the  intake  of  the  station,  yet  when  the 
spring  freshets  prevail  the  Ottawa  River  water  rises  very  materially 
and  the  current  from  it  is  swept  across  the  St.  Lawrence  into  the 
intake  of  the  pumpmg  station.  The  Ottawa  River  is  of  an  entirely 
different  character  from  that  of  the  St.  Lawrence.  It  is  a  watar 
that  is  quite  high  in  eobr  and  in  organic  matter.  It  does  seem,  how- 
ever,  that  the  nature  of  this  organic  matter  must  be  quite  different 
from  that  which  would  be  found  in  other  waters.  TUs  is  evidenced 
by  reason  of  the  fact  that  at  this  station  tiiey  are  applying  liquid 
cblorme  and  when  treating  the  St.  lAwrence  River  water  approxi- 
mately four-tenths  parts  per  million  of  available  chlorine  are  re- 
quired for  steriliz.ation.  As  soon  as  the  Ottawa  River  wfitor  reaches 
the  intake  they  are  compelled  to  apply  as  much  as  one  and  one-half 
parts  of  chlorine  per  million,  yet  even  with  this  high  dose  no  taste 
or  odor  prevails. 
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In  the  operation  of  tiiia  plant  sufiicient  chlorine  is  applied  at  all 
times  to  the  intake  so  that  they  get  a  KI  reaction  on  a  sample  of 
tap  water  taken  from  the  discharge  of  the  pump.  Hie  liquid  ehk>- 
rine,  however,  appears  to  be  entirely  dissipalied  by  the  time  it  has 
traveled  several  hundred  feet  from  the  station  as  no  E3  reaction 
can  be  obtained  on  samples  taken  at  this  point. 

Dr.  D.  p.  Currt:  At  Bowling  Green,  Kentuclcy,  there  were  tastes 
and  odors.  At  the  plant  they  had  but  one  mixing  vat.  The  opera- 
tor would  start  his  pwnp  and  stirring  device  at  the  same  time,  pump- 
ing the  sludge  and  all  into  the  mains.  At  that  time  they  were  doing 
some  work  on  the  nuun^s,  and  there  was  considerable  disturbance  of 
the  sediment  in  them.  The  odor  and  taste  of  the  hypo  were  ex- 
treme. Wfis  not  this  due  to  using  the  milky  mixture  rather  than 
the  sedimented  clear  solution? 

Mr.  John  A.  Kibnlb:  RoganUng  the  last  gentleman's  remarks 
the  speaker  would  say  that  at  Plttsbuigh  th^  are  applying  the  hy- 
pochlorite powder  directly  and  in  a  veiy  crude  way  and  so  far  as 

he  knows  excellent  results  have  been  obtained  without  the  preva- 
lence of  taste  and  odor.  In  other  words,  at  this  plant  they  do  not 
attempt  to  take  out  any  of  the  sludge  or  even  settle  it.  The  appli- 
cation is  made  simply  by  shoveling  the  powder  into  the  water  of 
the  clear  well  at  regular  interv^als.  This  therefore  is  one  instance 
where  the  sludge  does  not  worry  them  apparently. 

Mr.  II.  P.  Letton:  The  speaker  knows  that  a  yeai'  or  two  ago 
the  East  Jersey  Water  Company,  at  their  filtration  plant  at  Little 
Falls,  New  Jersey,  treated  the  filtered  water  with  hypochlorite,  which 
was  fed  m  as  a  milky  solution,  the  lime  bdng  kept  in  suspension  by 
a  stirring  device.  No  tastes  or  odors  resulted  from  this  practice. 


uiyiii^ed  by 
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A  plant  for  making  alum  has  recent^  been  built  and  put  in  aenr- 
ioe  at  the  Columbua  water  puiificatbn  plant.  This  is  the  fiist 
plant  of  its  kind  ever  built  at  a  water  purification  works  for  making 
alum  to  coagulate  water,  and,  althou|^  it  has  only  been  in  opera- 
tion a  short  time,  it  has  been  a  success  both  tedmically  and  eco- 
nomically. 

An  investment  of  SI  2,000  was  required  for  its  const  ruction,  and 
it  has  been  conservatively  estimated  that  $6000  per  year  will  be 
saved  the  city  in  the  cost  of  alum.  Between  800  and  1000  tons  of 
aluni  will  be  manufactured  during  the  coming  year  at  a  cost  of  about 
$10.50  per  ton. 

The  process  most  generally  employed  today  for  coagulating  and 
purifying  water  contemplates  applying  to  the  water  under  treat- 
ment a  solution  of  aluminum  sulphate  prepared  by  dissolving  in 
water  the  previously  crystallised  chemical. 

In  order  to  show  the  advantage  of  the  new  process,  as  used  at 
Columbus,  and  to  point  out  the  advantage  of  making  alum  at  the 
point  where  it  is  to  be  used,  a  brief  explanation  of  the  old  process 
of  making  alum  for  water  purification  purposes  will  be  necessary. 

OLD  PROCESS  FOR  MAKING  ALUM  FOR  WAi  tK  PURIFICATION  PURPOSES 

Lump  alum  or  sulphate  of  alumina  is  a  combination  of  bauxite 

(a  southern  clay  containing;  from  58  in  60  per  cent  alumina, the 
aluminum  being  present  AI2O5H4)  witii  sulphuric  acid  (H2SO4).  By 
mixing  the  two  in  lead  lined  tanks,  and  boiling  for  a  period  of  from 
6  to  8  hours,  the  first  step  in  making  alum  is  taken. 
The  following  reaction  takes  place  between  the  bauxite  and  acid. 

AUOfiH*  +  3H,S04 
A]«(SO«)i  +  5HsO  . 

*  Chm^  Columbm,  Ohio,  Filter  PUnt. 
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The  resultant  solution  is  a  mixture  of  aluminum  sulphate  and 
silica,  and  in  order  to  obtain  the  clear  aluminum  solution  it  is  nec- 
essary that  the  mbcture  be  filtered. 

The  filtermg  process  is  perhaps  the  most  costly,  tedious  and  an- 
noying step  in  the  whole  proceas  of  alum  makiiig,  because  the  fine^ 
divided  partides  of  sOIca  present  in  crude  sulphate  solutton  quick^ 
dbg  the  pores  of  the  filtermg  medium,  and  it  is  often  neoessafy  to 
force  the  material  through  the  presses  under  considerable  pressure. 
After  being  filtered  the  alum  solution  is  boiled  to  expel  the  excess 
water.  The  expense  of  coneentratmg  the  i^yrup  must  be  taken  into 
wnsideration,  because  it  is  concentrated  from  a  density  of  between 
25**  and  30"*  Boumd  to  a  density  of  between  58°  and  60°  Baum^. 
After  being  concentrated  the  solution  is  discharged  into  trays,  and, 
on  cooline:,  crystallizes  to  the  alum  cake.  The  alum  cake  is  then 
crushed  or  pulverized  and  shipped  either  m  hulk,  in  barrels,  or  in 
sacks.  The  material,  after  being  received  at  a  water  puiilication 
plant,  is  usually  dissolved  as  needed,  and  a  standard  strength  solu- 
tion preparedi  this  solution  being  fed  by  a  suitable  measurmg  de- 
vice into  the  water  to  be  purified  or  treated. 

THS  HOOTER  PROCB8S 

Bauxite  and  sulphuric  acid  are  boiled  in  lead  lined  tanks  until  a 
basic  solution  of  aluminum  sulphate  is  obtained.  The  solution  is 
then  diluted  with  water,  usually  enough  water  is  added  to  make 
500  gallons  of  the  solution  equivalent  to  one  ton  of  17  per  cent  AUOi 
alum,  and  measured  as  needed  into  alum  solution  tanks,  where  it  is 
diluted  with  sufficient  water  to  make  a  standard  solution,  which  is 
then  applied  to  the  water  under  treatment.  By  this  process  five 
distinct  steps  in  alum  making  are  eliminated,  namely,  filtering, 
concentrating,  crystallizing,  grinding  and  redissolving.  This  proo-  * 
ess  is  a  much  shortened  process,  being  simple  and  inexpensive,  be- 
cause it  co7isists  simply  in  boiling  bauxite  witii  sulphuric  acid  and 
applying  the  resultant  solution  to  the  water  under  treatment. 

DEPOSITION  OF  SLUDGE  OR  CHEMICAL  MUD 

The  crude  alum  solution  containing  silica  or  other  inert  material 
from  the  bauxite,  probably  better  defined  as  chemical  mud,  is  ap- 
plied to  the  w  itnr  under  treatment,  the  chemical  mud  mbces  with 
the  mud  or  suspended  particles  present  in  the  water  &nd  finally  be- 


._^  kj  o^  -o  i.y  Google 


MANUFACTUBE  OF  SULPHATE  OF  AIiUlOKA 


695 


comes  entrained  or  coagulated  by  the  precipitated  aluminum  hy- 
drate and  settles  out  in  the  settling  basins.  The  crude  solution,  con- 
taining the  chemical  mud  in  suspension  until  the  metallic  sulphate 
has  been  converted  into  hydroxide,  has  a  function  not  possessed  by 
ahim  solution  prepared  by  the  old  prooeas,  name^,  forming  a  matrix 
or  nucleus  for  starting  the  ooagolation,  resuHhig  not  only  in  more 
effident  results  with  leas  coagulant,  but  alao  affording  the  process 
univenal  applicability  iirespective  of  any  lack  of  natural  turbidty. 

BAuzrr^ 

The  first  di'^rovcrj'-  of  bauxite  in  America  was  in  1887  at  a  point  a 
few  miles  soiitheast  of  Rome,  Georgia.  At  present  the  known  work- 
able deposits  of  bauxite  are  limited  to  a  few  localities  in  Europe  and 
the  United  States.  Its  occurrence  in  Europe  is  in  France,  Germany, 
Austria  and  Ireland;  and  in  the  United  States,  in  Georgia,  Alabauia, 
Arkansas  and  New  Mexico. 

The  mining  of  bauxite  in  the  southern  states  has  shown  a  great 
growth  during  the  last  few  years.  Hie  annual  production  passed  the 
250,000  long  ton  mark  in  1911.  The  production  of  bauxite  in  the 
United  States  from  1900  to  1911,  inclusive,  is  shown  in  the  following 
taUe. 


TCAB 

SaOlOIAAlID 
ALABAMA 

ARKAKSAS 

TOTAL 

1900 

10,739 
18,08S 

3,445 

23,184 

$89,676 

1001 

807 

18,005 

79,014 

1902 

22,677 

4,645 

27,322 

120,336 

1903 

22,374 

25,713 

48,087 

171,306 

1904 

21,913 

25,748 

47,661 

235.704 

1005 

1^178 

32,0S6 

48,129 

240,202 

1006 

26,005 

50,267 

75,332 

36.S,311 

1907 

97,776» 

480,330 

1908 

14,446 

37,703 

52,167 

263,968 

1009 

22,227 

106,847 

129,101 

679,447 

1010 

33,096 

115,836 

148,932 

716,258 

1911 

30,170 

125,448 

155,618 

750,649 

*  Prodaetton  of  TeuneBsoe  ineluded. 
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Mining  of  bauxUe 

Afl  ainile  it  is  veiy  euy  to  mine  becaiue  of  its  comparative  aoft- 
ness  beneath  tlie  eurf ace,  it  being  00ft  enougjh  in  moot  easee  to  be 
dug  up  with  a  pick,  although  black  powder  is  sometimes  used  to 
loosen  it  from  its  position.  The  bauxite  is  usually  removed  in  steps 
or  benches,  and  loaded  into  small  mine  cars.  Tlie  orer  contains  a 
large  percentage  of  uncombined  water,  which,  unless  expelled  or 
driven  off  before  shipment,  makes  it  an  important  factor  in  the 
freight  cost.  The  ore  after  being  crushed  is  passed  through  long 
rotary  kiln  driers,  similar  to  rotary  cement  kilns. 

Tliree  grades  of  ore  are  mined,  first,  that  used  in  the  manufacture 
of  metallic  aluminum;  second,  that  used  in  the  manufacture  of  alun- 
dum,  and  third,  that  used  in  the  manufacture  of  aluminum  salts. 

On  account  of  the  strict  spedfications  drawn  for  su^ihate  of  alu* 
mina,  by  those  in  charge  of  water  purification  plants  and  paper 
milisi  only  the  ore  containing  less  than  2  per  cent  d  fenUi  oxide 
(Fe^)  is  used  in  making  aluminum  sulpliate.  The  more  ferrugi- 
nous ore  is  used  in  the  manufacture  of  metallic  alummum,  and  the 
very  purrst  Q^rade  of  ore  is  used  for  the  manufacture  of  alundum. 

The  following  was  taken  from  Bulletin  No.  11,  Geological  Surv^ 
of  Georgia: 

The  possible  yield  of  bauxite  is  greatly  limited  by  the  fact,  that  nearly 
all  but  th0  first  grade  material  is  disoarded;  thereby  neesssitating  the  ex* 

elusion  of  a  vast  quantity  of  ore,  which  should,  by  proper  skill  and  manip- 
ulation, find  ready  utilization  at  good  prices.  This  condition  was,  perhaps, 
made  necessary  in  the  beginning,  when  markets  had  to  be  established,  in 
order  that  home  material  might  compete  with  the  cheap  and  leas  pure  for* 
eign  bauxites  of  long  standing  and  reputation.  The  principle  has  been  so 
ripi>?1v  atlhercd  to,  by  both  operator  and  consumer,  during  the  period  of 
working  in  the  American  fields;  that  it  has  resulted  in  creating  a  demand 
for  the  first  grade  ore  only,  with  practically  no  sales  for  the  lower  grade 
baindte. 

The  wr'ifpr  believes  that  it  is  not  necessary  to  demand  bauxite  '^f 
highest  purity  for  making  of  aluminum  sulphate  to  he  used  for  water 
purification  purposes,  and  it  seems  entirely  possible  that  mueh  of 
the  cheaper  grade  bauxite  could  be  used  to  advantage  in  making 
alum  for  water  purification  purposes. 
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SPECIFICATION  FOB  BAUXITB  USEID  AT  COLUMBUS 

The  speoifieatioiis  for  baazHe  now  used  at  the  Golnmbus  plant 
aie  as  follows: 

Bauxite  to  be  crashed  and  dried  to  oontain  not  over  3  per  oent 
moisture,  the  «oa!fymB  to  be: 
AliOk  not  leas  than  52  per  oent. 

FcaOj  not  more  than  3  per  cent. 

The  contract  for  furnishing  the  supply  needec!  for  the  period  end- 
ing July  K  1915,  was  awarded  at  $5.50  per  ton,  2240  pounds,  f.o.b. 
Bauxite,  Arkansas.  The  freight  rate  from  Bauxite,  Arkansas,  to 
Columbus,  Ohio,  is  $4.40  per  long  ton,  therefore,  a  ton  of  2000  pounds 
delivered  to  Columbus,  Ohio,  costs  $8.84. 

Bauxite  contains  from  58  to  60  per  cent  AI2O3,  whereas,  ordinary 
filter  alum  usually  contains  17  per  cent  Al^Oa,  therefore,  one  ton  of 
bauxite  will  make  a  little  more  than  three  tons  of  alum  (AlsCSOOs 


Bulletin  No.  11,  Geological  Survey  of  Georgia,  publiahed  in  190i, 
lists  the  foUowing  oompanles  as  either  owning  or  working  bauxite 
deposits  in  Georgia: 

The  Republic  Mining  and  Manufacturing  Company. 

The  Georgia  Bauxite  and  Mining  Company. 

The  Dixie  Bauxite  Company. 

The  Southern  Bauxite  Mining  and  Manufacturing  Company. 

Dealers  kno\\ii  to  the  writer  who  are  in  position  to  quote  prices 
on  bauxite  are: 

Aluminum  Company  of  America,  Pittsburgh,  Pa. 

Mr.  Winthrop  C.  Neilson,  1111  Harrison  Building,  Philadelphia, 
Pa. 

Nations]  Bauxite  Company,  Philadelphia,  Fh. 
Globe  Bauxite  Company,  Joliet,  HI. 


Good  filter  alum  may  also  be  made  from  halloysite.  The  approxi- 
mate chemical  anatysis  of  wliich  is  as  follows : 


14H«0). 


KALL0T8ITB 


Soluble  alumina  

Iwolnble  (tilios,  eke) 
Waiter  
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Several  manufacturers  have  attempted  to  make  crystallized  alum 
from  halloysite,  but  have  failed,  because  ii  has  been  found  almost 
imposrible  to  filter  or  separate  the  insoluble  portions  of  tba  halloy- 
site from  the  alummum  salphate  syrup.  At  the  Columbus  water 
purifioatioii  plant,  one  tank,  equivalent  to  about  0  tons  of  alum,  has 
been  made  and  used  and  the  results  obtamed  show  that  alummum 
sulphate  oan  be  made  from  haUoysite  by  the  prooess  being  used  at 
the  Ck>lumbus  water  purification  plant.  Several  carloads  of  this 
material  have  been  purchased,  and  further  experiments  with  the 
use  of  halloysite  as  a  base  for  making  alum  solution  will  be  made. 

The  North  America  Chemical  Compariy,  with  offices  at  Urbana, 
Ohio,  have  a  very  large  deposit  of  this  ore,  estimated  to  be  15,000  ,000 
tons,  located  near  Rome,  Georgia,  and  they  have  assured  the  writer 
a  number  of  times,  that  if  a  market  can  be  created  for  halloysite, 
the  material  can  be  furnished  f.o.b.  cars,  Rome,  Georgia,  at  approxi- 
mately $2  a  ton. 

SPECIFICATIONS  FOR  SULPHURIC  ACID 

• 

Sulfdiurie  acid,  to  be  used  for  makmg  alum,  is  contracted  for,  at 
the  Ck>lumbus  water  purification  works,  under  the  following  speci- 
fications. 

The  sulphuric  acid  shall  be  that  known  as  66^  Baum^  contact 

process  acid,  and  shall  contain  not  less  than  92  per  cent  H^SOa. 

The  mntpria]  shall  be  delivered  at  a  uniform  rate  of  not  less  than 
30  tons  per  month,  or  at  such  increased  rate  as  shall  be  directed. 

The  sulphuric  acid  shall  be  shipped  in  acid  tank  cars,  provided 
with  all  necessary  connections  for  removing  the  acid  from  the  car 
by  air  pressure.  Each  tank  shipment  not  to  contain  more  than  30 
tons  of  sulphuric  acid. 

Each  tank  car  lot  as  a  unit  shall  be  the  basis  for  accounting  for 
determining  of  the  amounts  payable  to  the  contractor. 

OSNSBAL  DESCRIPTIGK  OF  PLiLNT 

The  plant  comprises:  2  lead  lined  boiling  tanks,  2  alum  measuring 
tanks,  1  acid  measuring  tank,  1  sludge  tank,  1  storage  tank  for  sul- 
phuric acid,  1  crusher  for  crushing  bauxite,  1  pulverizer  for  pulver- 
izing bauxite,  conveying,  elevatinjz;  and  transmission  mjichincry, 
bauxite  storage  bins  and  weighing  device,  piping,  valves  and  fitting?. 
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COST  or  OPiaRATION 

Hie  foUowmg  is  an  estimate  of  the  eost  of  producing  1000  tone  of 
17  per  eent  RtO»  alum  Bolutiou. 

468  tons  6G°  sulphuric  acid  at  $12.50. .«   $6,850.00 

265  gross  tons  bauxite  at  $9.90   2|623.50 

Lui>ricating  oil   20.00 

Steam   100.00 

Ficctrir  rurrent  10,000  kilowatt  boun  (2oent8perkw.  hr.)      200  00 

Repairs  to  plant   500.00 

Depreciation   600 . 00 

Intwest  on  mTWrtment   600.00 

$10,408.60 

At  the  Columbus  plant  it  is  hardly  fair  to  make  any  charge  for 
labor  becaiiRP  no  additional  labor  is  required  to  operate  the  new  alum 
plant,  consequently  the  labor  it^  has  been  omitted  in  the  above 
estimate. 

When  lump  alum  was  being  used  here  it  was  necessary  to  unload 
it  from  the  cars^  sack  and  weigh  it,  store  it  in  the  storage  house, 
elmte  H  to  the  third  floor  of  the  head  house,  stack  it  up  there  and 
finally  dissolve  it  in  solution  tanks  as  needed.  In  addition  to  all 
this  handlmg  there  were  three  times  as  much  material  to  move  and 
three  tunes  as  much  storage  space  required,  because,  as  has  already 
been  explained,  1  ton  of  bauxite  will  make  3  tons  of  alum.  '  No  ad- 
ditional help  has  been  employed  since  this  plant  has  been  histalled. 


DISCUSSION 

Mr.  J.  M.  DivEN :  How  about  other  chemicals,  iron,  or  possibly 
arsenic,  in  the  product? 

Mb.  G&ABiiiB  P.  Hootbb:  Three  grades  of  ore  are  mined,  first, 
that  used  in  the  manufacture  of  metallic  aluminum;  second,  that 
used  in  the  manufacture  of  alundum,  and  third,  that  used  in  the  man- 
uf acture  of  aluminum  salts.  At  the  present  tune  only  ore  containing 
less  than  2  per  cent  of  ferric  oxide  (FosOb)  is  used  hi  making  aluminum 
sulphate.  The  speaker  believes,  however,  that  it  is  not  necessary 
to  demand  bauxite  of  highest  purity  for  making  aluminum  sulphate 
to  be  used  for  wnter  purification  purposes.  It  seems  entirely  pos- 
sible that  much  of  the  cheaper  grade  bauxite  could  be  used  to  ad- 


700 


DISCUSSION 


vantage  in  making  aluiii  for  water  purification  purposes.  Low  grade, 
cheap  sulphuric  acid  contains  rather  a  high  percentage  of  arsenic, 
and  when  suofa  aeid  is  used  in  the  manufacture  of  sulphate  of  ainmhia 
the  inoduet  will  of  eourae  ocmtain  arsenic.  In  order  to  get  arsenic 
free  acid  it  is  necessary  to  specify  contact  process  add.  Professor 
Bartow,  of  the  OJinois  State  Water  Survey,  read  a  paper  at  the  New 
Orleans  meeting  of  the  American  Chemical  Society  on  the  presence 
of  arsenic  in  filter  alum,  and  in  this  paper  it  was  stated  that  the 
quantity  of  arsenic  present  in  commercial  alum  was  so  smaU  that 
even  if  water  were  treated  with  6  plains  per  gallon  of  highest  arsenic 
content  alum  which  could  be  found  on  the  market  it  would  be  nec- 
essary to  drink  5000  gallons  of  such  treated  water  to  get  a  medicinal 
d<»e. 

Prof.  J.  M.  Caihd:  What  is  the  price  of  sulphuric  acid? 

Mb.  Chablbs  P.  Hoover:  At  the  present  time  we  are  pa}$ing  $12 
per  ton  for  sulphuric  acid  of  06^  acid.  We  have  a  contract  for  a 
year  at  that  price. 

Mb.  a.  W.  Hawkbs:  The  market  price  of  sulphuric  acid  at  the 
present  time  as  compared  with  the  price  ruling  at  the  time  Mr. 

Hoover  made  his  contract  for  sulphuric  acid  has  practically  doubled, 
due  to  the  hea\y  (Icmand  brought  about  by  war  conditions.  It 
might  be  very  ditticult  for  a  water  company  thnt  has  not  previously 
purchased  sulphuric  acid  to  secure  any  at  this  iiiue  at  a  usabie  price. 
Pyrites  ore,  which  comes  in  material  quantities  from  Spain,  is  used 
largely  in  this  country  in  tlie  prtJciuction  of  sulphuric  acid  and  the 
ocean  freights  have  more  than  doubled  since  the  outbreak  of  the  war. 

Mb.  Chabubs  P.  Hoovbb:  Filter  alum,  made  1^  the  old  process, 
or  made  and  used  by  the  process  just  described,  is  made  from  sul* 
phuric  add,  and  therefore,  it  naturally  follows  that  if  the  price  of 

sulphuric  acid  increases  the  selling  price  of  alum  will  be  increased. 
Even  though  the  cost  of  acid  does  increase  or  double  there  still  re- 
mains the  same  saving  in  the  production  of  alum  by  this  process  over 
the  production  by  the  old  process. 

A  Membgr:  Has  the  halloysite  making  of  alum  not  proved  suc- 
cessful? 
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Mr.  Charles  P.  Hoovrr:  Attempts  to  make  alum  from  halloy- 
ste,  so  far  as  the  speaker  knows,  have  proved  unsuccessful.  A  plant 
for  making  alum  from  halloysite  was  recently  built  at  Urbana,  Ohio, 
but  it  was  only  operated  for  a  few  moatba  and  has  now  been  dia- 
mantled.  It  waa  found  to  be  practlcaUy  impoaaible  to  filter  ailica 
from  the  crude  halloyaite  qyrup*  At  the  Columbus  water  softeninfr 
and  purificalaon  worloi,  where  the  crude  eymp  is  being  used  without 
filtering,  conoentratmg  or  crystallising,  halloyaite  is  tidng  used 
successfully. 

A  Membeb:  You  say  that  the  bauxite  was  mixed  in  the  tank  which 
you  illustrated.   Do  yuu  boil  it  with  a  steam  coil? 

yLSL  Charles  P.  Hoover:  Briefly  the  process  is  as  follows:  2  feet 
of  water  is  first  run  into  the  boiling  tanks,  which  are  8  feet  in  diame- 
ter, then  the  proper  quantity  of  sulphuric  acid  is  introduced.  The 

reaction  between  the  acid  and  water  is  so  violent  as  to  cause  the  so- 
lution to  boil.  Bauxite  is*  then  dribbled  into  the  boiling  acidsolu- 
tion  at  the  rate  of  about  30  pounds  per  minute.  The  reaction  be- 
tween the  hot  acid  solution  and  the  bauxite  is  violent  and  the  boil- 
ing contiimes  as  long  as  the  bauxite  is  being  introduced,  this  usually 
takes  about  two  hours'  time.  Live  steam  is  then  used  to  continue 
the  boiling  process  to  complete  the  reaction  between  the  alumina, 
of  the  bauxite,  and  the  sulphuric  acid. 

Prof.  James  M.  Caird:  How  much  of  that  available  alumina  is 
consumed  by  the  sludge?  How  much  of  it  is  lost  in  the  sludge? 
Did  you  not  say  about  40  per  cent? 

Mb.  Chablbb  P.  Hoovxb:  No;  about  6  or  7  per  cent  of  the 
available  alumina  is  lost. 

Mr.  Pmup  Burgess:  What  has  been  the  attitude  of  the  filter 
alum  manufacturers  in  regard  to  this  process?  Have  they  inti- 
mated that  in  view  of  the  experience  at  Coimnbus  it  might  be  prac- 
tical and  desirable  for  them,  instead  of  furnishing  the  pure  crystal- 
lized chemical,  to  contemplate  a  supply  of  the  materials  in  the  liquid 
form? 

Mr.  Charles  P.  Hoover:  Will  Mr.  Hawkes,  of  the  General 
Chemical  Company,  kindly  answer  the  question  which  has  just 
been  asked  by  Mr.  Burgess? 
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Mb.  a.  W.  Hawkss:  It  would  not  be  feasible  or  practicable  for 
an  alum  manufaettirer  to  attempt  to  transport  alum  solution  for  the 
reason  that  this  solution  has  an  add  reaction  and  attacks  moat  metals, 
hence  it  would  require  a  very  exp&mve  vessel  in  which  to  ship  it. 
Then,  too,  there  would  be  the  question  of  pajring  freight  from  point 
of  shipment  to  destination  on  the  water  in  the  alum  solution. 

From  the  speaker's  past  experience,  he  does  not  believe  the  manu- 
facturers of  alum  will  make  any  material  advance  in  the  price  of 
eulphato  of  alumina  to  their  regular  customers,  no  matter  where  the 
price  of  sulphuric  acid  rocs,  as  it  has  ahva^'s  been  the  policy  of  the 
manufacturers  in  the  past  to  talvo  care  of  their  American  trade,  and 
contracts  are  b(  ing  renewed  now  from  day  to  day,  regardless  of  the 
price  of  sulphuric  acid,  on  the  same  price  basis  as  ruled  before  the 
war.  Generally  speaking,  it  is  believed  the  policy  of  the  American 
alum  manufacturer  will  be  to  take  care  of  its  regular  cu8t(»ners  in 
this  country  on  practically  the  same  basis  they  have  been  taken 
care  of  in  the  past. 
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The  microscopical  examinations  of  public  water  supplies  have 
become  universal,  and  in  many  places  constitute  routine  laboratory 
tests,  but  these  determinations  are  made  principally  for  the  purpose 
of  the  treatment  of  the  supplies  for  the  removal  of  algae  and  similar 
micro-oiganisnui  oaufiiDg  tastes  and  odors  in  the  water*  Water 
works  superintendents  and  chemists  in  charge  of  sueh  works  have 
given  but  little  study  to  the  biochemical  reactions  of  such  plant  fife 
when  prasent  in  reservdrs,  and  with  the  emptbn  of  various  limo- 
kglcal  investigations  that  have  been  made,  little  data  of  this  charae- 
ter  are  available.  It  is  a  well  known  fact,  however,  that  these 
organisms  do  have  a  great  effect  upon  the  physical,  chemical  and 
biological  quality  of  stored  water. 

In  a  recent  investigation  undcrtriken  to  determine  the  effect  of 
dissolved  gases  in  stored  water  upon  ozonizatiou  of  the  supply  of 
the  Baltimore  County  Water  and  Electric  Company,  it  was  clearly 
demonstrated  that  certain  forms  of  algae  can  within  a  comparatively 
short  time  entirely  remove  the  free  carbon  dioxide  from  the  water, 
as  well  as  use  up  a  considerable  amount  of  the  half  bound  carbon 
dioxide,  thereby  reducing  the  bicarbonate  of  calcium  and  magnesium 
to  normal  carbonates  of  these  salts;  at  the  same  time  causing  the 
dissolved  oxygen  content  of  the  suppJy  to  rise  to  a  point  of  eaasesflive 
supersaturation.  Such  conditions  have  been  noted  bymany  invea- 
tigators,  but  these  phenomena  are  not  usually  to  be  found  in  shadow 
reservoirs  where  the  storage  period  of  the  water  is  relatively  short 
and  where  the  supply  of  free  COt  in  the  raw  water  is  considerable, 
due  to  high  organic  contents. 

The  two  reservoirs  used  for  storage  purposes  on  the  Herring  Run 
system  of  this  company  are  operated  continuously,  and  have  a 
combined  storage  capacity  sufficient  for  twenty-one  days'  supply. 

I  caMmlst  sad  BaeteriolopBt  of  tiie  Bal^ora  County  Water  aadEleotrio 
Conpaay. 
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Hie  lower  reaervoir,  which  was  put  in  vm  about  twenty  years  ago, 
is  an  exeavated  earthen  basm  around  which  a  banic  was  plaoed. 
When  first  put  into  service  the  top  soil  was  not  stripped  but  later  the 
greater  portion  of  it  was  removed  to  a  depth  of  12  mehes.  About 
four  years  ago  on  the  banlc  of  the  lower  side  of  thb  reservoir  was 
placed  a  concrete  slab  so  as  to  prevent  high  turbidities  in  the  water 
on  account  of  washing  of  the  slopes  during  storniuB.  Due  to  the  or- 
ganic nature  of  the  contents  of  the  water,  there  is  an  abundant  food 
supply  for  heavy  growths  of  algae,  and  for  this  reason  it  has  hoen 
necessary  to  treat  the  water  with  copper  sulphate  many  tinxes  each 
summer  to  keep  down  the  growths. 

The  second  reservoir  was  built  only  four  years  ago  and  like  the 
first  one  is  an  earthen  reservoir,  but  the  top  soil  from  tliis  basin  was 
practically  entirely  removed  before  it  was  put  into  service.  This 
reservoir  acts  as  a  prelinunary  settling  basin  for  the  water  before  it 
flows  to  the  lower  one,  the  water  passing  directly  from  the  effluent 
chamber  of  this  reservoir  to  the  lower  one  and  tnm  there  to  the 
oaoniiation  plant. 

The  raw  water  feeding  these  reservoirs  is  supfdied  by  Herring  Run, 
a  small  surface  water  stream  subject  to  some  extent  to  surface  pol- 
lution of  the  drains  area,  and  therefore  is  usually  high  in  organic 
matter  in  suspension  and  in  solution.  Algae  growths  in  this  stream 
are  as  a  rule  not  high  but  most  of  the  growths  develop  after  the 
water  enters  the  reservoirs.  The  raw  water  receives  some  aeration 
just  previous  to  entering  the  first  reservoir,  so  that  the  dissolved 
ox^'gen  is  usually  about  100  per  cent  of  saturation  and  the  free  COi 
content  varies  between  two  and  ten  parts  per  million. 

In  the  investigation  that  was  made  during  the  summer  of  1914, 
samples  of  water  were  taken  regularly  as  the  water  flowed  into  the 
upper  reservoir,  again  as  it  flowed  into  the  lower  basin,  as  well  as  of 
the  effluent  from  this  reservoir  and  at  the  pumping  station.  An 
all  these  samples  determinations  were  made  of  the  dissolved  oa^ygen 
content,  free  CO»,  bicarbonate  and  carbonate  alkalinity,  as  wdl  as 
microscopical  examination  of  the  samples,  enumerating  the  organ- 
isms present. 

Compilation  of  these  analj'lical  dita  showpd  that  the  wator  dur- 
ing the  passage  through  the  upper  reservoir  increased  in  tempera- 
ture 2.5**  F.,  while  the  dissolved  oxygen  increased  from  90  to  99.5 
in  percentage  of  saturation.  The  free  carbon  dio.xide  was  reduced  in 
ail  samples  and  in  some  of  the  samples  completely  exhausted,  and 
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in  the  samples  in  which  the  free  COs  was  all  used  up  the  bicarbonatea 
were  reduced,  on  an  average,  from  52  to  43  parts  per  million.  At 
the  same  time  it  was  noted  tluit  tho  average  increase  in  the  algae 
count  was  from  52  to  260  organisms  per  cubic  centimeter,  or  an  in- 
crease of  400  per  cent. 

In  the  lower  reservoir  the  average  temperature  increase  over  the 
water  in  the  upper  reservoir  was  2.5°  F.;  the  dissolved  oxygon  in- 
creased 25.5  in  percentage  of  saturation,  while  with  one  exception 
the  free  CO%  was  entirely  eihausted,  and  the  bhserbooateB  weie 
reduced  11  parte  per  miUioii.  Hie  algae  count  In  this  reeervoir  iii- 
ereaeed  8  per  cent  over  the  average  count  m  the  upper  reservoir 
water,  444.2  per  oent  inerease  over  the  raw  water  count. 

Diagram  I  shows  that  as  the  algae  increased  there  was  a  propor- 
tional increase  in  the  percentage  of  saturation  of  dissolved  oxygen, 
although  the  temperature  of  the  water  was  greatly  increased  at  the 
same  time. 

As  is  seen  in  Diagram  II,  the  free  CO2  was  exhausted  from  the 
water  as  the  micro-organisms  increased  and  the  half  bound  COi 
from  the  bicarbonate  was  drawn  upon  to  furnish  the  necessary  food 
supply  to  support  the  growth.  This  chart  is  interesting  as  it  also 
shows  that  exhaustion  of  the  free  COa  that  took  place  during  p«is- 
sage  through  the  reservoir  was  readily  replaced  after  passing  through 
the  aspurators  of  the  osone  plant. 

Diagram  ni  shows  the  number  of  organisms  of  each  species  in 
relation  to  the  total  count. 

No  tests  were  made  in  tlus  investigation  to  compare  the  bacterial 
count  in  the  supply  with  the  multiplication  of  algae,  but  in  tests 
made  m  th&  laboratory  it  was  found  that  as  the  algae  increased  there 
was  a  general  tendency  of  reduction  in  the  number  of  bacteria  in 
the  sample  (Di  .p-am  TV);  also  after  the  algae  had  been  killed  by 
treating  the  samplo  with  copper  sulphate  there  was  a  very  great  in- 
crease in  the  number  of  bacteria.  To  what  extent  the  iTir-rcnsn  in 
bacteria  was  due  to  an  increased  food  supply  caused  by  killing  the 
algae  growth,  or  the  other  chemical  changes  in  the  supply,  is  difficult 
to  determine,  but  it  is  interesting  to  note,  however,  that  these  forms 
of  vegetation  can  and  do  cause  great  chemical  and  bacteriological 
changes  in  a  water  in  which  they  thrive. 

It  is  not  known  if  aU  the  microscopical  forms  of  life  that  are  found 
in  waters  are  capable  of  brinj^ng  about  these  biochemical  changes 
in  a  water  as  have  been  noted  in  these  tests,  but  the  organisms  com- 
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prisiiig  the  true  algae  are  no  doubt  more  active  in  this  respect.  Dur- 
ing the  process  of  photosjoithcsis  these  organisms  store  up  energy 
by  absorbing  carbon  dioxide  from  the  water  and  when  this  is  ex- 
hausted draw  upon  the  half  bound  CO2  in  the  form  of  bicarbonates, 
jpving  off  ox^-gen  at  the  same  time  It  is  because  of  this  action  that 
0X7,'p;cr!  is  formed  in  the  water  latter  than  it  ran  be  diffused,  causing 
a  condition  of  supersaturation,  as  has  been  noted  in  these  tests. 

CONCLUSIOK 

It  is  seen  from  the  above  mentbned  tests  that  certain  fonns  of 
microeoopio  life  in  water  can  cause  rapid  changes  in  the  chemical 
oompontiim  of  the  supply  by  exhausting  the  free  carbon  dioxide 

and  reducing  the  bicarbonate  alkalinity  to  normal  carbonate  alka- 
linity, and  at  the  same  time  cause  the  water  to  become  greatly  super- 
saturated with  oxygen. 

It  is  quite  essential  that  the  fj;ri  )wth  of  algae  and  allied  organisms 
should  be  prevented  in  reservoir  water,  as  the  neglect  of  such  condi- 
tions may  cause  serious  troubles,  not  only  from  complaints  due  to 
tastes  and  odors,  but  on  account  of  filter  troubles  so  often  caused 
by  these  organisms.  Not  only  are  conditions  of  this  kind  prevalent 
but  active  growths  may  so  alter  the  chemical  composition  of  the 
water  as  to  call  for  radical  changes  in  the  methods  of  operation  of 
the  purification  systems. 


THE  TRUE  OBJECT  OF  WATER  ANALYSIS 


By  FitAj^ii  L.  Rectob,  B.S.,  M.D. 

Hie  queetioQ  of  water  analyBiB  has  been  diseusfled  from  many 
aiigleB>  by  many  competent  analyats.  No  uniform  agreement  has 
been  readied,  and  doubtless  will  not  be  reached  as  long  as  waters  of 

variable  composition  and  source  are  examined. 

It  has  been  demonstrated  repeatedly  that  no  hard  and  fast  rules 
can  be  promulgated  for  application  to  all  classes  of  waters.  The 
nearest  attempt  to  this  is  the  standard  of  impurity  established  by 
the  United  States  Public  Health  Service  for  drinking  water  on  inter- 
state passenger  carriers.  To  the  writer  it  seems  that  the  relation 
of  the  37°  C.  count  to  the  permissible  gas  production  is  not  well 
balanced.  This  standard  could  not  be  met  by  many  municipali- 
ties having  what  is  ordinarily  termed  a  safe  supply.  Problems 
entering  into  the  consideration  of  a  municipal  supply  are  so  many 
and  varied  that  one  standard  for  all  is  out  of  the  question,  unless 
unnecessary  requirements  are  demanded  of  some. 

Waters  of  surface  origin  and  surface  storage  will  show  a  different 
bacterial  flora  than  those  of  underground  source.  In  surface  waters 
the  37°  C.  count  doubtless  suffices  for  most  purposes.  But  in  imder- 
ground  waters  from  safe  sources  the  20°  C  count  gives  us  much 
valuable  information.  In  this  latter  class  water  organisms  grow- 
ing at  37**  C.  are,  or  should  be,  practicady  absent,  and  the  20°  C. 
bacteria  are  the  ones  most  commonly  found. 

The  37°  C.  organisms  arc  looked  upon  with  more  distrust  than  are 
the  20^^  C.  types;  but  each  group  tells  its  own  story  of  past  perform- 
ances of  a  water  and  should  be  considered.  We  do  not  know  that 
all  37*  organisms  are  harmful,  in  fact  we  know  they  are  not  all 
harmful;  neither  do  we  know  that  aU  20**  C.  organisms  are  harm- 
less. Do  we  know  definitely  thi^t  among  the  large  numbers  of 
bacteria  at  20*  C.  found  at  times  in  a  water,  there  are  none  capable 
of  setting  up  patliological  conditions  when  taken  into  the  system? 
Their  presence  in  large  numbers  tends,  at  least,  to  show  laxity  in 
the  care  of  that  particular  water. 
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As  an  illustration  of  the  value  of  the  20°  C.  count  the  following  re- 
sults of  analysis  of  filters  may  be  cited.  During  the  past  year  the 
writer  made  a  study  of  the  efficiency  of  filters  as  installed  in  homes 
and  offi.ces  in  Brooklyn.  The  550  samples  tested  were  about  equally 
divided  between  raw  and  filtered  water.  The  raw  water  gave  a 
fairly  bw  bacterial  count,  the  average  of  some  60  analyaes  giving 
28  bacteria  at  37"*  C,  and  217  at  20^  C.  The  filter  effluents  frequent- 
ly gave  low  counts  at  37^  C.  but  very  high  counts  at  20*  C.  Had 
the  37"  C.  count  only  been  considered,  these  appUances  would  have 
rated  as  efficient,  when  as  a  matter  of  fact,  they  were  very  ineffi- 
cient, as  regards  bacterial  removal.  The  following  table  from  the 
results  of  the  investigation  illustrates  this  point: 
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The  samples  noted  above  were  plated  within  one  hour  after  col- 
lection, and  some  in  much  less  time,  so  there  was  no  chance  for  mul- 
tiplication between  collection  and  plating. 

Each  source  of  water  supply  should  be  considered  individually, 
and  while  general  conclusions  may  be  drawn,  they  must  be  applied 
with  caution.   Analysts  should  determine  what  elements  in  a  given 

wftff-r  supply,  either  chemical,  bacteriological  or  microscopical,  are 
subject  to  the  widest  variation,  and  after  these  facts  arc  established, 
should  devote  their  routine  examination  more  closely  to  these  vari- 
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ables.  This  will  show  more  readily  when  ch&oges  occur  and  reme- 
dies can  be  applied  more  quickly. 

The  above  su^estion  necessitates  frequent  and  regular  examina- 
tions of  water  supplies,  a  thin^  v.'liicli  all  will  agree  is  highly  im- 
portant. A  monthly  or  quarterly  analysis  is  not  sufficient  no  matter 
how  safe  a  water  is  presmnably.  Analyses  should  be  made  weekly, 
or  better  daily.  The  more  purification  a  water  undergoes,  the  more 
freqaently  should  it  be  analysed  in  order  to  eontiol  the  purification. 

Ilret  hand  knowledge  regarding  a  water  supply  is  of  the  greatest 
importaaoe.  A  sanitary  survey  of  the  watershed  takes  equal  plaoe 
with  laboratory  analyris.  The  days  of  "absent  treatment''  in  de- 
termining the  sanitary  condition  of  a  water  supply  by  analyzing  a 
sample  submitted  with  no  knowledge  of  its  previous  history,  are 
happily  past. 

In  conclusion  the  writer  would  emphasize  the  necessity  of  a  care- 
ful study  of  all  intiuences  bearing  upon  a  given  water,  and  a  judicious 
use  of  that  information,  rather  than  judge  all  waters  by  a  strict 
laboratory  standard. 
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SOME  CONSIDERATIONS  IN  ESTIMATING  THE  SANITARY 
QUALITY  OF  WATER  SUPPLIES 


By  W.  H.  Frost* 

The  subject  indicated  by  the  title  of  this  paper  is  obviously  too 
broad  to  be  oomprelu  nsively  discussed  within  a  brief  space.  The 
present  discussion  will,  therefore,  be  limited,  first  of  all  to  a  con- 
sideration of  water  supplies  with  reference  solely  to  the  causation 
of  ty[)hoicI  fover,  which  is  tho  t%'pical.  and  in  thi.s  country  the  most 
common  and  sonous  wat'T-l  nriif  infections  disease.  The  scope 
may  still  further  he  Huiitcd  to  a  dibcussion  of  the  general  nature  of 
the  evidence  upon  which  an  opinion  as  to  the  sanitary  quality  of  a 
water  supply  must  be  based. 

A  scientific  basis  for  estimating  the  sanitary  quality  of  a  water 
supply  with  reference  to  its  effect  in  the  causation  of  typhoid  fever 
can  be  established  only  by  coordinating  the  results  of  two  distinct 
lines  of  study.  The  first  has  to  do  with  the  nature  and  extent  of 
the  pollution  of  the  water;  the  second  mth  the  extent  of  the  effect 
produced  by  a  ^ven  amount  of  pollution  in  the  causation  of  typhoid 
fever. 

The  point  which  it  is  desired  to  especially  emphasize  is  that  knowl- 
edge of  the  pollution  of  a  water  supply  has  no  significance  except  as 

it  is  coordinated  with  a  knowledge  of  the  effect  which  the  known  de- 
gree of  pollution  will  produce.  However  i)recisely  we  may  be  able 
to  determine  the  nature  and  extent  of  pollution,  the  accuracy  of  an 
estimate  of  the  sanitary  quaHty  of  water  must  always  be  limited  by 
the  precision  with  which  its  effects  can  be  determined  or  estimated. 

DETERMINATION  OF  THE  EXTENT  OF  POLLUTION 

The  nature  and  extent  of  the  pollution  of  a  water  supply  is  de- 
termined by  studies  from  two  angles,  namely:  first,  by  a  survey  of 
the  sources  of  pollution,  and  of  the  safeguards  which  stand  between 

*  Past  auistant  Bttrfeon,  U.  S.  Public  Health  Service. 
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these  sources  anr!  the  ultimate  consumer  of  the  water;  second,  by 
Ialx)ratory  examinations  desigaed  to  detenuine  the  actu&l  amount 
and  kind  of  pollution  present. 

BAMITABT  8UBVET 

Since  typhoid  fever  is  caused  aolely  by  the  typhoid  bacillus,  a 
sanitary  survey  of  the  sources  of  pollution  of  a  water  supply  should 
have  reference  prinuuily  to  the  sources  of  pollution  with  typiu>id 
badlK.  These  organisms,  so  far  as  known,  breed  only  in  the  bodies 
of  infected  persons,  whence  they  are  discharged  in  the  feces  and 
urine.  The  term  "infect  nd  pi  rsons"  comprises  not  only  all  persons 
known  to  be  ill  with  typhoid  fever,  but  also  a  considerable  propor- 
tion of  repent  convalescents,  and  a  small  proportion,  probably  about 
2  per  cent,  of  nil  persons  who  have  previously  had  t\7>hoid  fever; 
perhaps  also  a  small  i  roportion  of  persons  who  have  never  shown 
recognizable  symptoms  of  infection.  By  a  careful  survey  it  is  pos- 
sible to  enumerate  all  the  visible  sources  of  typhoid  infection,  that 
is  all  the  known  cases  of  typhoid  fever  from  wiiicli  a  given  water 
supply  may  become  polluted.  The  concealed  sources,  that  is  con- 
vatescwts  and  "carriers,"  cannot  be  individually  located;  but  their 
probable  numbers  in  a  well  studied  populatbn  can  be  estimated 
with  reasonable  accuracy. 

It  may  be  considered  that  aU  water,  whether  taken  from  surface 
or  underground  sources,  has  at  some  time  since  its  predpitataon 
been  in  contact  with  the  surface  of  the  earth,  and  has  consequently 
been  more  or  less  exposed  to  pollution  with  the  intestinal  discharges 
of  all  persons?  and  lower  animals  upon  its  catchment  area.  Between 
the  sources  of  pollution  and  the  ultimate  destination  of  the  water 
arc  numeroii!?  agencies  operatinpj  to  reduce  the  numbers  of  typhoid 
bacilli  and  other  intestinal  bacteria  which  may  reach  the  consumer. 
These  safeguards  comprise  all  the  iioronciea  which  tend  to  destroy 
typhoid  bacilli  and  other  uitestmal  bacteria  in  the  natural  and  arti- 
ficial processes  of  sewage  disposal  and  water  purification.  In  order, 
then,  to  arrive  at  an  estimate  of  the  numbers  of  typhoid  badlii  which 
will  reach  the  consumers  of  a  water  supply  from  known  sources  of 
pollution,  it  would  be  necessary  to  calculate  accurately  the  extent 
of  the  action  of  all  these  agencies  which  tend  to  dhninish  pollution. 
The  problem  is  so  complex  as  to  be  impossible  of  solution  without 
the  aid  of  further  means  of  obaervatkm. 
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BACnSIOLOaiCAL  BXAMUTATIOMB 

Of  the  laboratory  examinations  applicable  to  determining  the 
nature  and  extent  of  |}ollution  of  a  water  supply  bacteriological 
examinations  have  the  most  direct  bearing  upon  sanitary  quality, 
whieh  is  a  questicm  of  baeterial  poUutioii.  The  mmt  i^Mcifie  of  the 
bacteriolog^ca]  examinatioDs  id  general  use  are  quantitative  tests  for 
bacteria  of  the  B.  coli  group,  sinoe  these  tests  afford  a  direct  meas- 
ure of  the  numbers  of  intestmal  bacteria  piesenti  and  nnce  typhoid 
bacilli  are  found  only  in  association  vith  intestinal  discliarges. 
Nevertheless,  such  tests,  however  accurate  and  specific  they  may 
b^  show  only  the  extent  of  pollution  with  intestinal  discharges  in 
general;  they  do  not  distinf^iish  between  pollution  with  intestinal 
discharges  from  lower  animals  which  are  not  subject  to  infection  with 
typhoid  bacilli,  and  the  much  more  danp;erous  pollution  from  human 
sources.  They  still  further  fail  to  flistmguish  between  human  dis- 
charges actually  containing  typhoid  bacilli  and  discharges  free  from 
this  specific  infection. 

COHIil^TION  OF  8AMITARY  SUKV£Y  AND  BACTEBIOLOQICAL 

aXAlONATIONB 

The  significance  of  bacteriologiGal  examinations  may  be  greatly 

increased  by  correlation  with  a  careful  sanitary  survey,  which  gives 
information  as  to  the  probable  sources  of  such  intestinal  bacteria 

as  may  be  present.  It  is  conceivably  possible,  by  combining  a  care- 
ful frtnitary  survey  with  bacteriological  examinatinns,  to  estimate 
roughly  the  probable  numbers  of  typhoid  bacilli  prt  sent  in  a  given 
water  supply.    The  data  necessary  for  such  an  estimate  are: 

1.  A  knowledge  of  the  numbers  of  intestinal  bacteria  present  in 
the  water. 

2.  Such  knowledge  of  the  sources  of  pollution  as  to  enable  an 
estimate  of  the  proportixm  which  intestinal  bacteria  bom  human 
sources  are  of  all  intestinal  bacteria  present. 

3.  An  estimate  of  the  ratio  of  typhoid  bacilli  to  all  bacteria  of  the 
B.  coli  group  in  the  discharges  of  the  human  population  which  con- 
tributes to  the  pollution  of  the  given  water  supply. 

A  more  or  less  accurate  estimate  of  the  probable  numbers  of  ty- 
phoid bacilli  present  in  a  water  supply  represents  the  maximum  of 
information  which  we  may  hope  to  obtain  regarding  the  nature  and 
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extent  of  the  significant  pollution.  Even  this  complete  knowledge, 
however,  would  fail  to  G:ive  an  riccurate  measure  of  the  sanitary 
quality  of  the  water,  unlrs^  it  couid  be  correlated  with  a  knowkdge 
of  the  effect  which  the  known  numbers  of  t}T)hoid  bacilli  will  pro- 
duce in  the  causation  of  typhoid  fever  among  persons  who  drink  the 
water. 

To  recapitulate;  sanitary  surveys  and  bacterioloiacal  enonioa- 
tions  give  only  indirect  and  inferential  knowledge  as  to  the  probable 
•  presence  and  numbers  of  typhoid  bacilli  in  a  water  supply.  Even 
were  this  knowledge  much  more  direct  and  exact,  it  would  still  fall 
short  of  being  all  that  is  needed  for  an  estimate  of  the  sanitary 
quality  of  the  water.  The  second  requisite  is  an  equally  ocact 
Imowledge  of  the  effects  which  the  known  pollution  will  produce. 

OnSBHIKATION  OF  THE  EFFECTS  PBODUCED  BT  WATBB  BUPVUIB  DT 
TEE  CAUSATION  OF  TTPHOIO  FKVSB 

Hie  exact  dosage  of  typhoid  bacilli  necessary  to  cause  infection 
is  unknown,  primarily  because  it  has  not  been  possible  to  determine 
directly  the  numbers  of  bacilli  actually  ingested  by  individuals  who 
have  contracted  typhoid  fever.  Determmation  of  the  effects  of  a 
given  dosage  of  typhoid  badlli  even  by  indirect  means  is  exceed- 
ingly difficult  because  of  the  probable  influence  of  several  variable 
factors  other  than  dosage  in  causing  infection. 

Infection  signifies  more  than  tiie  mere  introduction  into  the 
human  body  of  a  given  number  of  living  q>ecific  organisms;  it 
signifies  the  establishment  of  these  micro-organisms  within  the 
body,  their  multiplication,  invasion  of  the  body  tissups  arid  the 
formation  of  toxic  products,  nil  of  which  must  be  ac<  rnnpiished 
against  the  resistance  of  the  human  body.  The  introduction  of  ty- 
phoid baciili  into  the  human  digestive  tract  inaugurates'  a  stru^e 
between  the  infecting  organisms  on  one  side  and  the  human  body 
on  the  other.  Infection  results  only  when  the  typhoid  bacilli  have 
overcome  the  resistance  of  the  body  in  the  preliminary  stages  of 
this  struggle,  and  have  reached  a  stage  of  development  withm  the 
body  such  as  to  call  forth  a  final  effort  against  them,  exhibited  in 
a  general  reaction  which  we  recognise  as  the -symptoms  of  typhoid 
fever. 

The  following  are  some  of  the  theoretical  considerations  which 
may  influence  the  outcome  of  the  struggle  and  determme  whether 
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or  not  infection  will  result  from  the  introduction  of  living  t>-phoid 
bacilli  into  the  human  body.  On  the  part  of  the  bacillus  there  is 
the  factor  of  "infectivity,"  or  ability  to  establish  itself  and  multiply 
within  the  body.  There  is  also  the  factor  of  "pathogenicity"  or 
"virulence/'  that  is  ability,  after  having  become  established  in  the 
body,  to  give  rise  to  toxic  products  which  wiU  result  In  illness.  It  k 
at  least  probable  that  "^hoid  bacilli  may  vary  widely  and  perhaps 
Independently  in  these  two  respects.  On  the  part  of  the  human  body 
a  variable  factor  Is  the  ability  to  resist  infection,  or  its  antithesis 
"susceptibility."  There  is  good  reason  to  believe  that  susceptibility 
to  tj'phoid  infection  varies  widely  in  different  individuals,  and  per- 
haps in  the  same  individual  at  different  times.  Except  for  the  fact 
that  resistance  is  q^ro.-itly  increased  by  prophylactic  vaccination  and 
by  a  prior  attack  of  typhoid  fever,  little  is  known  of  the  cirromstances 
which  affect  susceptibility;  and  there  are  no  means  of  directly  meas- 
uring the  resistance  or  susceptibility  of  an  individual  to  this 
infection. 

Other  things  being  equal,  we  may  well  suppose  that  dosage,  that 
is,  the  number  of  typlioid  bacilli  introduced,  is  the  foctor  which  de- 
termines whether  or  not  infection  will  result.  It  is  highly  probable 
that  the  resistanoe  of  the  human  body  against  typhoid  kifeetion  Is 
relative,  not  absolute;  that  an  individual  capable  of  resisting  the  In- 
vasion of  a  given  number  of  typhoid  bacilli  would  not  be  able  to 
resist  invasion  of  say  ten  times  that  number.  Or,  to  state  it  dif- 
ferently, the  more  numerous  the  typhoid  bacilli  introduced,  the 
greater  is  the  probability  that  some  of  them  will  succeed  in  passing 
the  defenses  of  the  body.  In  comparing  indiinduals,  however,  we 
cannot  nssumc  that  dosage  is  the  df^tormining  factor  in  infection 
because  of  the  possible  influeuc*'  of  thf  variable  unknown  factor 
of  individual  susceptibility.  If,  lutw*  \  er,  we  divide  a  population 
into  sufficiently  large  groups,  siniil;u  in  respect  to  age-distribution 
and  other  general  characteristics,  we  may  assume  that  the  average 
of  susceptibility  is  the  same  in  all  groups.  Given,  then,  a  uniform 
infective  agent,  that  is  typhoid  bacilli  derived  from  the  same  source, 
we  may  assume  that  dosage  now  becomes  the  determinmg  factor; 
and  that  the  occurrence  of  typhoid  fever  in  any  group  will  be  pro- 
portionate to  the  exposure  of  that  group  to  mfection. 

Heversing  the  argument,  it  may  be  concluded  that  the  dosage  or 
exposure  to  infection  has  been  greatest  in  that  group  exhibiting  the 
highest  proportion  of  cases.   This  principle  of  reasoning  is  commonly 
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applied  in  u&dertakmg  to  locate  the  source  of  typhoid  mfection. 

The  reasoning  is  valid  only  when  the  population  groups  are  suf- 
ficiently large  and  the  number  of  cases  occurring  in  each  sufficient 
to  be  significant. 

This  review  of  the  factors  entering  into  infpctioii  is  intended  to 
illustrate  the  difficulties  in  the  way  of  determining  the  efTorts'  of  a 
given  dosage  of  typhoid  bacilli.  Even  were  it  possible  to  uii(Jertake 
human  experiments,  it  is  obvious  that  these  would  have  to  be  per- 
formed on  a  most  extensive  scale,  with  large  group>s  of  people  and 
with  bacilli  derived  from  many  sources,  subjected  to  many  condi- 
tions.  Especially  would  ft  be  difficult,  by  wouAl  eaqperiments,  to  ar* 
rive  ftt  a  definite  condunon  regarding  the  minimuTn  dosage  of 
phoid  badUi  which  might  ocoasionaUy  result  in- infection.  As  a 
matter  of  fact,  laddng  experimental  observations,  we  have  only  in- 
direct means  of  determining  the  probable  dosage  of  typhoid  bacilli 
necessary  for  infection. 

BOUBCV  OF  XKOWUnOK  CONCERNING  THB  BFFJBCTS  OF  WATKR 
SOmJXB  IN  CAU8IN0  TYPHOID  FBVSR 

A  knowledge  of  the  actual  efiects  of  water  supplies  m  the  causation 
of  typhoid  fever  is  derived  from  studies  of  epidemic  outbreaks  and 
endemic  prevalence.  The  endemic  typhoid  occurring  m  any  com- 
munity includes  the  sum  total  of  cases  resulting  from  the  operation 
of  all  causes.  While  communities  differ  markedly  m  respect  to  their 
rates  of  endemic  ^hoid  prevalence  no  community  of  considerable 
sise  in  this  country  is  altogether  free  from  the  disease.  An  epi* 
demiCf  in  the  commonly  accepted  sense,  can  not  be  precisely  de» 
fined,  since  the  term  is  a  relative  one.  Any  outbreak  of  cases  suf- 
ficiently numerous  and  sudden  to  stand  out  distinct)^  separated 
from  the  usual  endemic  typhoid  in  that  commirnfv  nny  be  consid- 
ered an  epidemic.  The  proportion  of  rases  to  total  population 
which  may  be  considered  to  constitute  an  epidemic  depends,  then, 
to  some  extent,  upon  the  usual  rate  of  typhoid  prevalence  in  the 
community. 

A  sharply  defined  epidemic  of  typhoid  fever  affords  the  best  op- 
portunity to  determine  definitely  the  effect  of  a  water  supply  in  the 
causation  of  this  infection.  This  is  so  primarily  because  the  very 
distinctness  and  sudden  development  of  an  epidemic  argue  the  op- 
eration of  a  single,  distmct  and  unusual  cause,  the  spread  of  infection 
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from  a  flingte  source,  since  it  is  eaaeiitlally  improbable  that  two  or 
more  miusaal  sources  of  infection  should  Iia've  developed  independ' 
ently  and  simultaneously. 

Space  docs  not  pennit  more  than  the  briefest  discussion  of  the 
methods  whereby  a  water  supply  may  be  proven  to  have  caused  an 
epidemic  <^  typhoid  fever.  Starting  witli  a  general  knowledge  of 
the  sources  and  potential  routes  of  typhoid  infection,  and  with  the 
assumption  that  the  epidemic  has  had  its  origin  from  a  single  source, 
it  remains  to  find  the  source  and  vehicle  of  infection  common  to  all 
or  innsf  of  the  cases.  Tliis  is  accomplished  by  investigation  of  each 
case,  iiHiuiring  into  all  the  routes  by  which  infection  might  have 
reached  this  case,  that  is  into  the  circumstances  of  any  exposure  to 
infection  from  a  recognized  prior  case  of  t^'phoid,  and  into  the 
sources  of  all  articles  of  food  and  drink.  Comparing  the  histories 
of  a  suffident  number  of  cases  it  is  easy  to  arrive,  by  dimination,  at 
the  vehicle  of  potential  infection  common  to  all»  or  nearly  alL  In 
the  ease  of  a  water  supply  used  by  a  large  majority  of  the  popula- 
tion the  mere  fact  that  all  the  t>7)hoid  patients  have  drunk  this 
water  is  obviously  of  no  special  significance,  since  this  would  neces- 
sarily be  so,  no  matter  what  the  causc  of  the  epidemic. 

It  is,  in  such  case,  necessary  to  ercJudc  other  vehicles  of  hifrdiov, 
to  show  that  the  water  supply  is  the  only  vehicle  of  infection  common 
to  a  significant  proportion  of  the  cases.  The  next  step  in  the  evi- 
dence is  to  demonstrate  the  probability  that  the  water  supply 
was  infected  with  typhoid  bacilli  at  such  a  limo  as  to  account  for 
the  epidemic.  This  can  usually  be  accomplished,  even  though  it 
may  not  be  possible  to  find  the  individual  sources  from  which  the 
water  supply  became  infected.  Finally,  if  it  is  true  that  the  water 
supply  has  been  the  means  of  disseminating  the  epidemic^  all  the 
circuniBtances  of  the  outbreak  wiU  be  more  fully  consistent  with 
this  than  with  any  other  hypothesis,  forming  a  conclusive  chain  of 
circumstantial  evidence. 

A  great  number  of  well  studied  typhoid  epidemics,  conclusively 
traced  to  infection  of  water  supplies,  have  afforded  opportunities  to 
observe  and  measure  definitely  the  extent  of  infections  caused  by 
these  water  supplies  among  their  consumers.  I"^nfortunately,  the 
water  supplies  responsil^le  for  such  definite  epidemics  have  seldom 
been  closely  exan;ined  bacteriologicully  during  the  period  of  their 
known  infcctivity,  so  that  the  extent  of  pollution  whicli  has  jiro- 
duced  the  definitely  determined  effect  is  not  known.   The  study  of 
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epidemics  has,  therefore,  failed  to  gtve  a  definite  idea  of  the  probable 
dosage  of  typhoid  badlli  responsible  for  the  causation  of  known  per* 
centages  of  infectiim  among  those  exposed. 

The  effect  of  ivater  supplies  in  the  causation  of  endemic  typhoid 
fever  is  a  matter  of  greater  public  health  importance  and  at  the  same 
time  more  difficult  to  determine,  because  the  endemic  typhoid  in  a 
community  represents  the  sum  total  of  infections  from  all  sources 
and  through  all  routes.  Our  most  definite  knowledge  and  nearest 
measure  of  the  effects  of  known  water  supplies  in  contributing  to 
the  endemic  prevalence  of  typhoid  fever  is  derived  from  the  study 
of  conmiunities  in  which  a  distinctly  marked  change  in  the  extent 
of  pollution  of  the  water  supply  has  been  followed  by  a  correspond- 
in|^  definite  change  in  the  rate  of  l^hoid  prevalence.  Among  the 
best  examples  are  the  many  cities  in  which  effective  filtraticm  of 
polluted  surface  water  suppHes,  previously  used  without  purification^ 
has  been  folbwed  by  a  marked  decrease  in  typhoid  prevalence. 
Even  here,  however,  the  observed  reduction  in  typhoid  prevalence 
is  not  an  altogether  reliable  measure  of  the  previous  effect  of  the 
polluted  water  supply  in  the  causation  of  this  disease.  It  is  pos- 
sible, on  the  one  hand,  that  a  reduction  in  the  amount  of  water- 
borne  typhoid,  eliminating  a  number  of  local  sources  of  infection, 
may  have  rc^sulted  in  a  reduction  of  cases  previously  caused  by  sec- 
ondary infection  from  these  sources,  thus  magnifying  the  appar- 
ent effect  of  the  water  supply.  On  the  other  hand,  it  may  be  that 
the  water-borne  typhoid,  though  obviously  reduced,  has  not  been 
completely  eliminated.  The  effect  of  this  would  be  to  reduce  the 
apparent  previous  effect  of  the  water  supply. 

A  study  of  such  communities  as  above  cited,  during  the  period 
when  known  polluted  water  was  used,  has  revealed  certain  fairly 
distinctive  characteristics  in  the  distribution  of  typhoid  fever  in 
commimities  where  a  large  proportion  of  the  total  endemic  typhoid 
is  water-borne.    Briefly  these  characteristics  are: 

1.  A  rate  of  prevalence  notably  higher  than  in  other  conmiuni- 
ties, similar  in  respect  to  climate  and  other  significant  conditions, 
but  using  water  supplies  less  highly  polluted. 

2.  A  prevalence  relatively  high  during  the  winter  and  spring,  often 
reaching  its  maximum  in  these  months. 

3.  A  relatively  uniform  distribution  throughout  the  population, 
without  reference  to  environmental  factors  other  than  water  supply. 

In  these  same  communities,  subsequent  to  purification  of  their 
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water  supplies,  and  in  other  oomii»mitie&  where  intensive  studies 
have  shown  that  the  water  supplies  are  small  or  negligible  factors 
in  the  causation  of  the  disease,  endemic  typhoid  shows  contrasting 
characteristics  in  its  distribution,  viz: 

1.  A  rate  of  prevalence  generally  proportionate  to  the  opportuni- 
ties afforded  for  contamination  of  food  supplies  with  human  excre- 
ment. Conspicuous  factors  are  faulty  methods  of  local  sewage  dis- 
posal, resulting  in  the  exposure  of  human  discharges  to  flies  and 
other  caniere;  and  laxity  of  sanitary  administratiim  In  respect  to 
iMJatkm  of  tgrpbdd  patients  and  the  eaf eguardins  of  milk  and  other 
food  auppliee. 

2.  A  seasonal  pvevalenoe  quite  legnlarly  reaohiiig  its  Tnairimiim 
during  the  sununer  and  aatmnn  months^  deelining  markedly  during 
the  winter  and  spring. 

3.  A  relatively  hi^  prevalence  among  those  elements  of  the  popu- 
lation who,  by  reason  of  their  habits  or  environment,  are  evidently 
more  exposed  to  infection  from  local  sourrps. 

These  and  other  more  or  less  distinctive  characteristics  in  the 
distribution  of  typhoid  fever  assist  materially  in  arriving  at  an  esti- 
mate of  the  probable  effect  of  the  public  water  supply  in  contribut- 
ing to  the  endemic  prevalence  of  the  disc^ase  in  a  given  community. 
The  accuracy  of  su<di  an  estimate  is  proportionate  to  the  thorough- 
ness and  precision  of  the  study  upon  which  it  is  based.  It  may  be 
emphasised,  however,  that  the  number  and  complexity  of  fad;or8 
entering  mto  the  causation  of  endemic  typhoid  is  such  that  we  can 
not  hope  to  estimate  with  quantitative  pr^nsion  the  ^ect  of  water 
or  any  other  single  factor.  An  illustration  will  perhaps  serve  better 
tiian  a  general  discussion  to  present  a  conception  of  the  limitations 
of  epidemiologic  methods  in  determining  the  precise  influence  of  a 
single  factor. 

Assume  the  hypothetical  case  of  a  city  where  a  rather  highly  poU 
luted  surface  water  supply  has  been  in  general  use,  and  where  the 
average  rate  of  typhoid  incidence  is  1000  cases  per  100,000  of  popu- 
lation yearly.  Suppose  that,  in  actual  fact,  80  per  cent  of  the  total 
cases  are  due  to  infection  conveyed  by  the  water  supply,  the  remain- 
ing 20  per  cent  being  due  to  infection  from  all  other  sources.  The 
distribution  of  typhoid  in  this  community  would,  in  all  probability, 
be  such  as  is  characteristic  of  comunities  in  which  a  polluted  sur- 
face wattf  siq(»pTy  is  the  predominant  vehicle  of  infection.  By  care- 
ful study,  it  should  be  readily  possible  to  conclude  that  most  of  the 
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typhoid  was  watei4x>me,  and  a  relatively  small  proportion  due  to 
Infection  from  otber  sovroes*  It  would  not,  however,  be  posaiUe  to 
deteimine  definitely  the  exact  percentage  due  to  water  and  to  other 
factors  reepectiyely.  Suppose  now  that  following  the  mst>aHatinn 
of  filters,  providing  a  water  supply  showing  only  slight  evidences  of 
pollution,  the  total  incidence  of  typhoid  fever  in  this  oonuQunity 
has  been  reduced  to  one-fourth,  that  m  250  oases  per  100,000  yearly. 
Assume  that  factors  other  than  water  cause  predsdy  the  same 
amount  of  typhoid  as  prevnously,  that  is,  200  cases  per  100,000, 
and  that  tin*  wr\ter  supply  continues  to  cause  the  remainder,  or  50 
cases  per  100,000.  The  proportion  between  the  water  supply  and 
other  factors  in  the  causation  of  the  disease  has  now  been  rcvc:  scd, 
SO  that  the  water  supply  causes  only  20  per  cent  of  the  total  cases. 
Careful  study  luiglit  now  be  expected  to  sliow  conclusively  that  by 
far  the  greater  proportion  of  the  cases  were  due  to  infection  con~ 
tracted  from  sources  other  than  water  supply.  It  is,  however,  ex- 
tremely doubtful  that  it  would  be  possible  to  determine  conclusively 
whether  or  not  the  water  supply  contmued  to  cause  a  certain  small, 
not  definitely  determined  proportion  of  cases.  In  other  words,  the 
methods  of  study  are  not  sufficiently  accurate  to  difi'erentiate  be- 
tween, say,  20  per  cent  of  cases  due  to  water>bome  infection,  10  per 
cent,  and  none. 

The  principle  which  the  above  illustration  is  intended  to  illustrate 
is  simple.  A  number  of  factors,  more  or  less  obscure,  complex  and 
interrelated,  enter  into  the  causation  of  endemic  tvphoid  fever. 
The  operations  of  individual  factors  can  be  distinguisheci  only  by 
circumstantial  evidence.  Quite  evidently  the  ease  and  certauity 
With  which  the  elTcct  of  water  supply  or  any  other  individual  factor 
can  be  recognized  is  proportionate  to  the  prominence  of  the  factor. 
The  larger  the  ratio  of  its  e£Fect  to  the  combined  effect  of  all  other 
factors,  the  more  distinctly  can  it  be  discerned.  Conversely,  as  the 
effect  of  any  single  factor  becomes  smaller  in  proportion  to  the  total, 
the  greater  the  difficulty  of  recognizing  and  distinguishing  it;  and 
there  is  entirely  good  reason  to  believe  that  the  eflfect  becomes  indis- 
tinguishable before  the  factor  is  entirety  eliminated.  Applying  this 
principle  to  the  judgment  of  water  supplies,  the  fact  that  it  is  im- 
possible to  clearly  detect  evidence  of  water-borne  infection  in  a 
conununity  does  not  satisfactorily  prove  that  the  water  sup{)ly  ac- 
tually plays  no  part  in  the  causation  of  this  disease.  It  must  then 
be  recognized  that  we  are  as  yet  unable  to  determine  the  least  amount 
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of  pollution  of  a  water  supply  whkfa  may  be  reapouaible  for  a  very 
diglit  incidence  of  typhoid  fever. 
To  recapitulate:  bacteriological  examinations,  combined  with  a 

careful  survey  of  tbe  sources  of  pollution  and  of  the  safeguards 
i^Eainst  them,  give  accurate  know]<  I^^c  of  the  extent  of  pollution  ol 
a  water  supply  in  terms  of  intestinal  bacteria  from  all  sources. 
They  give  only  indirect  and  inferential  knowledge  of  specifically 
dangerous  pollution  with  typhoid  bacilli.  To  make  the  knowledge 
acquired  by  bacteriological  examinations  and  sanitary  surveys  sig- 
nificant with  respect  to  the  sanitary  quality  of  water,  it  is  necessary 
to  know  the  effecUs  produced  by  a  given  aniomit  of  pollution.  Such 
effects  can  be  definitely  ascertained  and  measured  in  the  case  of  epi- 
demic outlweaks,  proven  to  be  due  to  the  use  of  polluted  water  sup- 
plies. The  effects  can  be  definitely  recognised  but  not  accurately 
measured  in  the  case  of  highly  polluted  water  supplies  causing  hig^ 
rates  of  endemic  tirphoid  prevalence.  In  the  case  of  slightly  pol* 
luted  water  supplies  it  is  not  philosophically  possible  to  probe  by 
present  methods  whethtf  or  not  the}''  may  cause  a  relatively  small 
incidence  of  typhoid  fever,  so  small  as  to  be  obscured  by  other  more 
prominent  factors. 

This  paper  is  not  intended  to  present  a  pessimistic  point  of  view 
or  to  deny  the  possibility  of  forming  a  reasonably  accurate  esti- 
mate of  the  sanitary  quality  of  a  water  supply.  On  the  contrary, 
the  writer  wishes  to  ex])ress  his  entire  confidence  in  the  reliability  of 
an  expert  opinion,  formed  after  cartful  study  from  all  angles,  and 
stated  conservatively,  with  an  understanding  of  the  limitations  of 
tiie  evidence.  Unless  tiiese  limitations  are  remembered,  however, 
there  is  always  the  danger  of  drawing  too  sweepmg  conclusions 
from  evidence  bearmg  solely  upon  the  extent  of  pollution  of  a  water 
supply. 

As  regards  establishing  a  firmer  basis  for  opinions  in  the  future, 
this  must  obviously  be  accomplished  by  improving  and  extending 
not  only  laboratory  studies  of  the  quality  of  water  supplies,  but 

equally  epidemiologic  studies  of  their  relation  to  typhoid  prevalence. 
Methods  of  epidemiologic  study,  like  bacteriological  and  chemical 
methods  must  be  so  standardized  that  results  can  be  sunimMrizpd 
into  a  general  fund  of  knowledge.  Routine  bacteriological  exami- 
nations of  water  supplies,  closely  coordinated  with  careful,  long- 
continued  epidemiologic  studies  may  be  confidently  expected  to  in- 
crease, perhaps  to  an  extent  not  now  foreseen,  our  ultimate  knowl- 
edge of  the  sanitary  safety  of  water  supplies. 
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DISCUSSION. 

Mb.  FBaDBRiCK  H.  SioynB:  0r.  Frost  made  the  Btatement  that 
unproved  water  Bnppliea  in  many  oaaes  got  credit  for  doing  more 
than  they  really  did,  in  that,  while  they  perhaps  reduced  the  primal 
causes,  and  while  many  secondary  contact  cases  which  miisht  have 
resulted  from  these  did  not  occur,  the  water  supply  erroneously  got 
credit  for  the  whole.  Was  the  statement  understood  correctly? 

Dr.  W.  II.  Frost:  No;  the  statement  was  not  quite  in  that  form. 
The  statement  was  that  it  was  a  possibility. 

Mr,  Frederick  H.  Stover:  In  that  case  why  should  not  the  water 
supply  have  the  credit?  The  decrease  in  typhoid  mentioned  above 
IS  due  to  the  improved  supply,  therefore  why  does  not  the  supply 
have  the  credit  for  accomplishing  it? 

Db.  W.  H.  Fbosr:  It  does  get  the  <a^t,  but  there  b  a  posdbili^ 
of  an  error. 

Mb.  WiUiEAM  H.  JawiLL:  The  speaker  was  very  much  mterested 
in  Dr.  Frost's  paper,  because  there  are  a  lot  of  mi|^ty  fine  facts 
stated  there — a  lot  of  material  to  tiiink  about  and  work  upon ;  but 
the  thought  was  suggested  that  a  matter  conceming  the  vital  statis- 
tics of  typhoid  fever  in  our  municipalities  was  one  that  was  corre- 
lated with  the  milk  supi)ly,  and  the  question  arose  whe^tlier  we 
ought  not  to  consider  the  effects  of  the  water  that  goes  into  the 
milk,  either  directly  or  indirectly,  in  relation  to  the  typhoid  statistics 
of  our  cities. 

An  instance  occurred  at  the  little  village  of  Park  Ridge,  near 
Chicago,  where  thu>  had  twenty  cases  of  typhoid  fever,  one  right 
after  another,  in  less  than  ten  days,  and  the  public  schools  had 
practically  to  dose.  Now  that  was  traced  by  the  health  commis- 
sioner to  a  certam  milk  supply.  After  looking  into  the  question  a 
little  bit,  It  was  found  that  this  dairyman  was  supplied  with  water 
from  the  owner's  well.  Now,  he  was  mthin  the  corporate  lunits  and 
the  supply  of  the  village  water  works  was  available.  It  would  seem 
that  it  is  not  doing  the  water  works  manager  or  superintendent  jus- 
tice not  to  consider  those  cases,  and  if  possible  provide  some  means 
to  make  these  dairies  take  city  water  when  they  are  within  the  limits 
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of  main  extensions,  and  the  speaker  thinks  that  you  will  find  that 
where  the  milk  supply  of  a  kwnl  oonununity  i&  derived  largely  from 
its  eiiTUOimieiits,  and  water  mains  are  extended  out  the  typhoid 
beocnnes  lees,  due  to  the  general  propaganda  against  impure  well 
water. 

Dr.  Bartow  was  usked  if  he  knew  of  any  jurisdiction  over  the 
water  supply  of  these  dairios  in  the  state;  and  it  appears  that,  in 
Illinois,  there  is  no  investigation  being  made  of  the  water  supplies 
for  dairies,  but  there  should  be. 

Db.  Jbssb  M.  Wobthbn:  At  Charleston,  S.  C,  last  spring  we 
had  a  hundred  and  sixty  cases  of  typhoid  within  three  weeks,  and 
it  was  traced  to  the  milk  supply  from  two  dairies,  one  using  cistern 
water  and  the  other  using  then*  own  well  water.   One  was  within 

the  corporate  limits;  the  other  was  not,  both  of  them  were  within 
three  hundred  feet  of  the  water  supplv.  The  health  officer  traced 
the  epidfMnic  to  these  two  dairies  absolutely;  and  when  they  were 
made  to  sterilize  everything,  there  were  no  new  cases. 

Db.  Edwabd  Babtow:  Those  who  have  read  the  report  on  stand- 
ards for  interstate  carriers  have  noticed  that  no  chemical  standards 
have  been  formulated,  and  they  will  notice  that  in  the  work  which 
we  did  in  the  examination  of  our  one  hundred  samples,  we  made 
chemical  examinations.  Apparently  the  chemical  content  of  the 
water  was  pretty  good* 

Mb.  Charles  P.  Hooveb:  It  does  not  seem  advisable,  to  the 
speaker,  to  establish  a  standard  of  hardness  for  water  to  be  used  by 
interstate  carriers,  but  it  might  be  well  to  insist  that  water  contain- 
ing more  than  one  grain  per  gallon  excess  lime  or  any  excess  soda  ash 
should  not  be  used.  This  would  prevent  water  tanks  from  being 
filled  with  water  from  railroad  water  softening  plants.  Hie  speaker 
knows  from  expei-lence  that  the  water  at  these  plants  is  sometimes 
grossly  overtreated  with  the  softening  reagents.  Again  if  the  stand- 
ard d'»mnnded  a  water  of  low  degree  hardness  it  would  be  a  further 
incentive  to  use  water  from  these  plants.  Although  we  have  not, 
as  yet,  h;ul  time  to  give  the  new  bacterial  standard  a  thorough 
test,  still  we  feel  that  it  may  be  too  high. 

The  daily  bacterial  records  at  the  Cohimbus  plant  indicate  that 
positive  presumptive  tests  in  10  cc.  portions  of  the  hltered  supply 


uiyitized  by  Google 


BAHITABT  QUAUTT  OF  WATER  BUPPUBB 


725 


do  not  alwiiys  uwnn  an  unsafe  water,  for  they  sometimes  occur  when 
1  cc.  portions  of  the  same  sample  do  not  contain  any  bacteria. 
Therefore,  the  bacteriological  stanHard  for  water  adopted  by  the 
Treasury  Department  for  the  drinking  water  supplied  to  the  pub- 
lic by  common  carriers  in  interstate  commerce  may  work  an  injus- 
tice  upcm  wdl  regulated  monidpal  water  purification  plants,  for 
undue  suspicion  Is  apt  to  be  thrown  upon  the  plant,  and  the  minds 
of  the  citisens  may  become  unduly  prejudiced  against  their  public 
water  supply  if  it  becomes  known  that  the  water  has  at  some  time 
faOed  to  meet  the  govermnent  requirements. 

Mb.  Gbobgb  R.  TatIiOB:  Will  Professor  Bartow  please  state 

whether  in  his  opinion  there  would  be  any  difTerence  between  the 
storage  of  a  filterrd  vrater  and  the  storage  of  an  ordinary  spring  or 
raw  water  in  the  cooler.  That  isj  will  not  the  filtered  water  deteri- 
orate more  rapidly  than  water  that  has  not  been  treated? 

Dr.  Edward  Bartow^:  That  would  depend  upon  conditions. 
With  the  same  kind  of  bacteria  in  each  sample,  the  deterioration! 
wMch  would  be  measured  in  the  growth  of  bacteria^  would  prob- 
ab^  be  the  same.  With  di£Ferent  bacteria  to  start  with,  measuring 
amply  the  number  of  bacteria,  there  would  probably  be  a  difference; 
but  which  would  deteriorate  the  more  rapidly  the  speaker  would 
not  pretend  to  say. 

Dr.  Jesse  M.  Worthen:  Is  the  question  of  whether  the  ice  used 
in  the  tanks  on  the  common  riirricrs  is  artificial  or  natural  ever  con- 
sidered in  the  quality  of  the  water  after  it  has  been  iced? 

Dr.  Edward  Bartow:  Many  of  the  common  carriers,  especially 
on  the  Pullman  trains,  do  not  allow  the  ice  to  come  in  contact  with 
the  water.  In  the  coaches  it  is  not  quite  so  true.  Natural  ice  is,  as 
a  rule,  good  when  taken.  It  may  be,  of  course,  contaminated  in 
handling.  That  is  something  that  must  be  looked  out  for,  and  the 
railroads  are  oooperatmg  to  elimiiiate,  as  far  as  possible,  any  con- 
tamination after  the  water  is  collected. 

Db.  Jssse  M.  Worthen:  How  about  the  manufactured  ice?  You 
very  often  strike  it  containing  sodiiun  chloride  from  leaky  pans,  and 
sometimes  that  comes  in  contact  with  the  water  and  establishes  a 
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chemical  st;i.ndard  of  different  elements  that  would  increase  the  chlo- 
rine and  amiuonia  if  it  came  in  contact  with  the  water. 

Dr.  Edward  Bartow:  In  the  samples  of  water  which  we  analyzed 
we  found  some  with  veiy  little  chlorine  snd  a  residue  of  from  thirty 
to  fifty  parts  per  million.  That  would  mean  that  the  water  whieh  we 
obtained  from  the  ooolevs  was  practieally  melted  ioe.  It  would  be 
possible  for  a  railroad  m  a  countiy  where  the  remdue  is  higb,  a 
eomplamt  that  is  often  made  through  the  southwestern  states,  to 
so  dilute  the  water  with  ice  water  as  to  have  a  pure  soft  water  that 
will  oonform  to  any  standard;  thus  would  be  avoided  any  of  the 
phj'siological  actions  on  tlic  passengers  that  would  be  caused  by  a 
change  from  a  comparatively  soft  water  to  a  watf>r  v;ith  a  high  resi- 
due consisthig  perhaps  of  sodium  sulphate  and  magnesium  sulphate. 
In  the  one  hundred  waters  that  we  analyzed  there  were  only  three 
that  had  a  residue  of  over  five  hundred. 

Mr.  Feedvbick  H.  Stovbb:  It  would  seem  that  where  there  is 
only  a  bacteriological  standard,  it  might  be  possible  for  carriers  to 
get  around  that  easily,  simply  by  filling  a  supply  tank  from  any 
convenient  source,  chlorinatmg  this  tank  and  then  filMng  the  con- 
tainers in  the  cars  from  this.  In  this  way  it  would  be  oompara- 
tivefy  easy  to  take  water  from  almost  any  convenient  source  and 
yet  have  it  pass  inspection  when  drawn  from  the  coolers  in  the 
cars. 

■^Tiile  it  might  be  possible  to  obtain  a  fairly  safe  w^tor  in  this 
v,--\v.  nnd  one  that  would  pass  the  bacteriological  test  in  manA'  rrises, 
tlie  continued  u^o  of  such  a  water  would  be  apt  to  prove  undesirable, 
since  the  supervision  of  such  a  small  installation  would  in  a  majority 
of  cases  be  inferior  to  that  of  a  larger  municipal  supply. 

A  chemical  standard  if  adopted  should  be  along  broad  lines  and 
susceptible  of  a  libera]  interpretation. 

Ms.  WiuoN  F.  Monfort:  Will  Mr.  Hoover  explain  one  matter 
in  his  discussion,  when  he  spoke  of  gas  formation;  does  he  refer 
just  to  the  formation  of  gas  in  lactone  brothT 

Mr.  Charles  P.  Hoover:  Gas  formation  in  both  lactose  bile 
and  dcxtrosr-  broth.  In  some  of  the  tabulated  literature  on  bac- 
terial work  it  has  been  noted,  on  several  ocoasionfi,  that  more  B. 
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coii  were  found  than  total  numbers  of  bacteria.  If  these  results  are 
correct  then  it  would  appear  that  too  tnuch  dependoDce  caoQOt  be 
placed  on  results  obtained  with  liquid  media. 

Dr.  W.  H.  Frost:  The  speaker  has  no  special  license  to  act  as 
spokesman  for  the  public  health  service,  but  he  may,  perhaps,  be 
able  to  present  a  point  of  view  from  the  side  of  the  service.  The 
public  health  service  has  not  only  the  authority  but  the  responsi- 
bility of  protecting  the  health  of  passenisers  in  interstate  traffic. 
There  are  two  wtkys  in  which  the  question  of  controllmgthe  water 
supplies  on  common  carriers  may  be  approached.  First,  by  insti- 
tuting an  mspeetion  of  all  the  sources  of  water  supply  and  by  main- 
taining careful  supervision  over  them  and  over  metibiods  of  handling, 
Piich  as  to  insure  that  safe  water  will  be  served  to  passengers.  This 
is,  perhaps,  the  ideal  way,  but  a  little  consideration  will  show  that 
this  method  necessitates  not  only  an  extensive  survey  to  cover  all 
the  sources  of  supply,  but  the  maintenance  of  a  large  force  to  keep 
up  supervision  over  these  sources  and  the  maintenance  of  another 
large  force  to  supervise  methods  of  handling  the  supplies. 

The  other  angle  from  which  the  proposition  mig^t  be  approached 
is  by  applying  the  same  principle  as  is  applied  in  the  enforcement 
of  pure  food  laws;  that  is,  by  requiring  that  the  water,  as  served 
to  passengers,  shall  conform  to  certain  specified  standards  of  quality, 
placmg  upon  the  oarrieis  the  responsibility  of  choosing  such  sources 
of  supply  and  motliods  of  handling  as  will  enable  them  to  meet  the 
requirements.  This  automatically  imposes  upon  the  carriers  the 
necessity  of  using  only  good  sources  of  supply  and  cleanly  methods 
of  handling. 

The  standards  ndnptod  by  the  Treasury  Department  are  quite 
properly  rigid  and  iiigh,  because  of  the  fact  which  the  speaker  tried 
to  bring  out  this  morning,  that  it  is  difficult  to  say  just  where  the 
danger  line  lies.  It  seems  the  only  safe  policy  is  to  adopt  such  stand- 
ards as  will  certainly  insure  safe  water.  Undoubtedly  the  regula- 
tions are  rigid;  but  it  is  intended  that  they  should  be.  Common 
carriers  use  only  comparatively  small  amounts  of  drinkmg  water, 
and,  although  it  may  involve  usmg  purificatbn  processes  wluch 
would  be  quite  expensive  if  applied  on  a  large  scale  to  municipal 
supplies,  it  is  entirely  practicable  for  carriers  to  purify  thor  water 
supplies  to  the  point  where  they  meet  the  requirements. 

llie  speaker  does  not  know  exactly  what  steps  the  public  health 
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service  is  taking  or  proposes  to  take  in  enforcing  these  requirements, 
or  just  how  it  is  intended  to  apply  the  standards;  but  does  know 
that  the  service  does  not  wish  to  embarrass  those  of  you  who  have 
charge  of  municipal  supplies  by  wholesale  condemnation  of  all  water 
supplies  which  do  not  conform  to  these  standards.  If  the  applica- 
tion of  these  standards  wUl  help  to  encourage  mimiclpalitiefl  to  ino- 
prOYe  their  water  supplies,  that  will  be  a  good  thing. 

While  speaking,  in  reference  to  a  statement  which  Mr.  Hoover 
made,  that  B.  ooli,  acoording  to  standard  methods  of  testing  some- 
times turn  out  ten  times  as  numerous  as  the  total  bacteria,  the 
speaker  would  say  that  he  has  never  had  any  such  experience;  our 
results  are  very  consistent.  Of  course  it  might  easily  happen  that 
in  a  single  examination  or  a  small  series  the  B.  coli  would  figure  out 
more  numerous  than  total  bacteria,  but  the  speaker  never  found  it 
so  in  the  results  of  any  considerable  series. 

Mr.  Philip  Burgess:  Would  not  the  embarrassment  be  rather 
upon  the  common  carrier  than  upon  the  community?  In  an  in- 
stance vrbeace  a  loeal  PuUman  sleeper  starts  in  a  dty  where  no  sueh 
certificate  has  been  furnished  and  the  Pulhnan  Company  b  obliged 
to  ship  water  at  considerable  expense  into  this  city  from  a  neighs 
boring  community  which  has  a  certificate.  It  seems  that  the  em- 
barrassment is  upon  the  carrier  rather  than  upon  the  community. 

How  are  these  certificates  issued,  for  what  period  of  time,  and  on 
what  basis  of  examination? 

Dr.  W.  H.  Frost:  At  the  present  time  it  is  merely  a  case  of  cer- 
tifying water  from  certain  sources.  Certificates  are  issued  after 
examinations  made  by  state  or  local  ofiicials. 

Mit.  Philip  Burgess:  Not  by  any  national  officer? 

Ds.  W.  H.  Fbobt:  No;  the  aervice  calls  upon  state  officers  to 
make  examinations  of  water  supplies  within  their  own  states. 

Mr.  Wm.  J.  Orchabd:  In  the  New  Jersey  State  Board  of  Health  we 
had  considerable  opportunity  to  see  the  effect  of  the  certificate  ia- 
sued  to  railroad  companies  in  regard  to  the  quality  of  water  fur- 
nished in  cars  and  stations.  Wlioncver  we  received  a  request  from 
any  of  the  many  railroads  in  New  Jersey^  for  certification  of  a  water 
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supply,  we  not  only  examined  the  records  of  analyses  on  file  in  our 
laboratory,  which  we  arc  required  by  law  to  make  four  times  a  year, 
but  we  also,  wherever  there  was  any  (juestion,  had  an  mspection 
made  of  the  water  shed.  The  speaker  was  of  the  opinion,  as  other 
men  of  that  department  were,  tbat  this  matter  of  certifying  the 
water  supply  for  common  carriers  would  tend  very  much  to  improve 
the  character  of  supplies  in  small  towns  where  railroads  use  a  oon- 
sidemble  quantity  of  water  for  their  coaches  and  cars. 

Mr.  Geohge  R.  Taylor:  In  regard  to  certification  in  Pennsyl- 
Tania»  we  have  had  considerable  experience  there  as  a  private  water 

company  in  making  out  these  certificates.  Many  of  the  small  towns 
which  we  supply  have  no  local  health  authorities  that  know  anything 
about  the  purity  of  the  water,  but  many  of  these  certificates  have 
been  turned  over  to  us  and  signed  by  us,  certifying  that  we  make 
regular  analyses  of  the  water.  In  cities  where  we  have  local  boards 
of  health  they  have  filled  out  these  ceriilicatcs,  but  our  filling  out  of 
the  certificates  has  been  accepted  by  the  railroad  company,  at  least, 
as  satis&ctory.  In  our  seetioa  no  inspection  has  ever  been  made 
by  the  state  health  authorities. 

Db.  D.  p.  Curby:  The  speaker  wishes  to  ask  two  questions;  they 
are  not  altogether  related,  but  will  ask  both.   One  relates  to  sub* 

mitting  samples  to  the  State  Board  of  Health.  Now,  of  course,  the 
government  has  adopted  an  arbitrary  standard,  as  they  bad  to  do, 
but  the  speaker  cannot  see  the  reason  of  the  necessity  of  icinp;  other 
samples  sent  to  us,  for  in  adflition  to  that  we  are  examining  the 
water  supply  of  the  entii^^  nUif"  —private  wells,  cisterns,  streams, 
ponds,  any  source  of  water  used  or  consumed  by  the  family.  Some 
portions  of  our  state  are  seventy-two  hours  from  the  laboratory  by 
the  methods  of  transportation.  Some  are  away  back  in  the  moun- 
tains. The  constant  complaint,  when  we  send  them  a  container,  to 
"we  cannot  get  ice.*'  It  costs  too  much  money,  and  th^  say 
"will  you  allow  us  to  send  them  m  uniced  by  parcel  post?"  If  it 
could  be  permitted,  we  could  do  a  great  deal  more  work.  Being 
the  only  man  in  Kentucky  excepting  my  assistant  doing  this  work, 
it  is  impossible  to  cover  the  ground  by  personal  inspection.  Our 
analyst  is  not  busy  all  the  time.  We  want  all  the  samples  of  water 
we  can  get,  and  we  would  like  to  ask  the  opinion  of  the  men  here  who 
are  familiar  with  the  public  health  association  whether  it  is  possible 
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that  samples  could  be  sent  to  us  from  a  distance,  imiced,  by  parcel 
post. 

We  get  rather  an  increase  than  a  decrease  of  bacteria.  Of  course, 
we  know  tiiat  the  bacteria  die  as  the  result  of  storage,  and  it  is  a 
question  whether,  in  the  course  of  seventy-two  hours,  enough  of 
these  baeteria  would  die  out  to  give  us  a  sample  which  did  not  show 
the  pollution.  We  do  not  object  to  the  increase  of  evidences  in  pol> 
lution  in  a  private  water  supply;  all  we  want  to  know  is  the  poten- 
tiality, and  it  will  greatly  extend  our  work  and  usefulness,  and  also 
readi  a  great  many  more  people  in  the  state  of  Kentucky,  if  we  can 
use  the  parcel  post  in  sending  out  oontuners.  They  are  very  ripd 
about  using  iced  samples,  but  that  means  that  perhaps  30  per  cent 
of  the  people  of  the  state  of  Kcnlucky  will  be  deprived  of  anah-ses. 

In  one  pinee  where  there  were  56  rases  of  typhoid  fr-vcr  out  of  120 
or  more  people,  the  speaker  called  to  his  aid  the  public  liealth  service 
rather  than  send  uniced  samples  in;  but  at  the  same  time  did  send 
samples  by  parcel  post  to  our  laboratory,  and  the  results  were  al> 
solutely  identical  except,  of  course,  the  results  in  gas.  But  the 
speaker  wishes  that  some  one  here  that  knows  a  great  deal  more 
than  he  does  about  it,  would  contradict  Dr.  Frost  for  him,  that 
the  state  of  Kentucky  would  be  justified  in  receivmg  samples  for 
analysis  without  ice. 

There  is  a  condition  south  of  the  Ohio  river  that  few  men  north  of 
it  can  comprehend.  There  are  whole  counties  without  a  privy  at- 
tached to  a  school  house;  counties  where  not  one  house  in  ten  has  a 
privy  of  any  sort.  When  they  do  have  them,  the  privy  and  wells 
are  found  very  close  together  for  the  sake  of  convenience,  and  it  is 
absolutely  vital  and  necessary  to  the;  welfare  of  the  state  that  we 
bring  to  the  attention  of  the  people  the  fact  that  these  wells,  which 
apparently  >neld  clear,  sparkling  water,  arc  absolutely  unfit  sources 
of  water  foi  huiuau  consumption.  If  we  send  them  one  of  our  ex- 
pensive containers  made  in  the  form  of  an  ice  box,  they  will  keep 
them  for  months  at  a  time  because  they  have  no  ice,  and  perhaps 
not  one-fifth  of  the  containers  are  in  active  use  at  a  time.  They 
will  hold  them  till  winter  comes  and  then  there  is  plenty  of  ice, 
and  posdbly  by  that  time  conditions  in  the  water  have  changed. 
It  is  really  not  a  small  matter  with  our  department  and  the  speaker 
would  like  to  know  if  the  men  here  present  think  that  tiie  chances 
are  that  the  pollution  of  water  would  disappear  in  these  conditions? 

The  otlier  question  he  wishes  to  submit  is  in  regard  to  the  ad  visa- 
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bility  of  reclaiming  the  wash  water  from  a  filter  plant.  One  of  our 
water  companies  wishes  to  replace  the  wash  water,  after  sedimenta- 
tion in  a  tiepaiate  tank,  into  the  raw  water,  and  then  to  get  rid  of 
the  sludge  in  the  reclamatioii  tank  by  dnina^  to  low  ground. 
There  bemg  no  plants  of  this  kind  in  his  state  he  is  without  experi- 
ence in  the  matter  and  desires  the  advice  of  someone  present  as  to 
whether  to  allow  it. 

Db.  Edwabd  Babtow:  In  a  situation  such  as  the  gentleman  men- 
tions, using  some  of  the  containers  we  would  make  analyses  at  the 

end  of  six,  twelve,  twenty-four,  thirty-six,  forty-eight,  or  whatever 
it  might  be,  hours,  and  determine  for  ourseh'cs  what  the  results  were, 
and  even  if  we  could  not  conform  to  the  stiuuhirds,  we  would  make 
our  own  standards.  We  would  hesitate,  however,  to  condemn  a 
water  which,  after  storage  of  four  or  five  days,  was  shown  to  con- 
tain slight  pollution,  because  of  the  great  possibility  of  multiplica- 
tion of  bacteria.  Care  should  be  taken  in  the  general  condemna- 
tion of  waters  of  that  kuid. 

With  regard  to  wash  water  there  is  a  paper  submitted  by  Mr. 
Babbitt  of  the  University  of  lUmois  (see  page  393,  vol.  2,  Joubnal 
Am.  W.  W.  Assn.),  telUng  about  the  reclamation  the  wash  water 
of  the  Champaign  and  Urbana  Water  Ckimpany.  That  is  not  ex- 
actly parallel  to  the  case  which  was  mentioned.  They  have  been 
able,  however,  to  save  more  than  80  per  cent  of  their  wash  water; 
allowing  it  to  fall  into  a  sedimentation  basin  and  then  pumping  the 
supernatant  liquid  into  the  receiving  reservoir.  By  the  use  of  a 
little  alum  they  are  able  to  remove  practically  all  of  the  suspended 
matter,  and  very  little  extra  burden  is  placed  upon  the  filters.  With 
a  little  care,  and  especially  with  bacteriological  control  such  an  ar- 
rangement might  be  entirely  possible  in  a  regular  filter. 

Mb.  Paul  Hansen:  The  speaker  may  be  able  to  offer  some  sUt^t 
suggestion  relative  to  the  difficulties  that  have  been  referred  to. 
He  happens  to  have  a  little  familiarity  with  wells  in  Kentucky,  and 
knows  that  many  of  them  are  badly  contaminated. 

An  analysis  of  the  water  is,  after  all,  merely  one  point  of  evidence. 
You  may  get  a  good  analysis  from  a  well  that  is  subject  to  contami- 
nation at  times,  so  that  an  analysis  may  be  quite  inconclusive.  On 
tho  other  hand,  if  one  know?  that  a  well  is  near  a  pri-v^',  if  one  knows 
that  it  is  subject  to  the  entrance  of  surface  drainage,  and  if  one  further 


732 


DISCUSSION 


knows  that  a  stable  yard  and  {wssibly  a  pig  pen  are  not  very  far 
oflf,  there  is  no  need  of  having  an  analysis.  So  that  before  any  analy- 
ses are  made  at  all  there  should  be  obtained  a  complete  description 
of  the  source  of  supply,  using  perhaps  blank  forius  for  this  purpose. 
If  it  is  found  that  the  source  is  an  ordinary  open  type  well,  tiiat  it 
is  in  close  proximity  to  various  sources  of  oontaminatioii,  one  can 
say  offhand  that  that  well  is  not  satisfactoiy  because  it  is  unques- 
tionably in  danger  of  contamination  and  that  an  analysis  is  not 
worth  while  until  the  sources  of  danger  are  removed. 

While  in  Kentucky  the  speaker  pursued  that  policy*  and  was 
much  more  certain  of  his  judgment  of  the  quality  of  water  from  wells 
than  he  would  have  been  with  analyses  alone. 

Mr.  Frederick  PI.  Stover:  Id  reply  to  second  question  the 
speaker  wishes  to  say  that  in  the  treatment  of  clear  water  he  l^e- 
lieves  it  is  an  advantage  to  mix  the  wash  water  with  the  water  un- 
der treatment,  because  the  residual  coagulant  present  in  the  wash 
water  forms  a  desirable  matrix  expediting  the  formation  of  a  new 
floe. 

Mr.  Wilson  F.  Monfobt:  Some  second  hand  experience  regard- 
ing the  sending  of  uniced  samples  may  be  of  interest.  There  was  a 
plant  in  one  corner  of  Missouri  senduig  samples  to  a  state  laborap 
tory  for  examination.    The  first,  the  second,  the  third  and  the 

fourth  were  condemned.  The  fifth  one  arrived,  was  passed  upon 
as  good,  with  the  remark,  "This  is  the  first  sample  we  have  gotten 
from  your  city  which  was  iced."  All  the  others  had  high  counts 
and  bad  records.  It  is  questionable  whether  you  would  not  get  too 
bad  a  result  from  your  uniced  samples.  If  you  are  limited  to  send- 
ing small  packages  by  parcel  post,  have  you  considered  putting 
your  portion  of  media  into  the  sterile  bottle  and  havuig  it  incubate 
on  the  way  for  fermentation  test  only?  Is  it  possible  for  you  to 
accomplish  that  and  have  the  mcubation  under  way  before  the 
sample  reaches  you?  The  speaker  is  not  sure  that  that  could  be 
worked  out.  You  mig^t  have  trouble;  you  miii^thave  explosions; 
you  might  have  leakage;  but  is  there  not  some  way  of  having  your 
package  so  put  up  that  you  might  get  an  enrichment  on  the  way 
and  examine  your  sample  afterward.  You  might  have  to  use  solid 
media  before  the  method  could  be  gotten  into  shape.  The  speaker 
would  l)e  vory  doubtful  about  a  ^lunple  by  parcel  post  which  was 
then  submitted  to  the  ordinary  examination. 
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Mr.  Philip  Burqess:  The  speaker  has  had  some  experience  simi- 
lar to  those  d  Mr.  Monfort.  He  was  employed  hy  the  Ohio  State 
Board  of  Health  for  some  three  yean  to  mvestlgate  the  water  puri- 
fication plants  in  Ohio;  and,  in  a  number  of  inetanoes,  he  made  it  a 
special  point  to  send  samples  into  ^  laboratoiy  and  at  the  same 
tune  to  make  bacterial  tests  at  the  plant.  The  tests  showed  oon- 
elnsively  that,  in  the  summer  time,  even  when  the  samples  were 
well  iced,  results  obtained  in  the  laboratory  may  have  UtUe,  if  any, 
value,  because  the  total  number  of  bacteria  generally  increases 
and  bemuse  B.  coli  sometimes  increase  and  sometimes  disappear 
altogether. 

Where  it  is  not  possible  to  remain  on  the  ground  sufficiently  long 
to  coiiiiji*'te  the  presumptive  B.  coli  tests,  experience  indicates  that 
satisfactoiy  results  may  be  obtained  by  inoculating  the  fermenta- 
tion tubes  and  shipping  the  tubes  by  express  to  the  laboratory, 
where  they  are  incubated.  Apparently  similar  results  are  obtained 
by  this  method  as  would  be  obtained  if  the  incubation  commenced 
when  the  tubes  were  first  inoculated.  Moreover,  such  a  procedure, 
of  course,  saves  considerable  time  in  the  field. 

The  application  of  hypochlorite  of  lime  to  a  water  supply  also 
introduces  a  feature  which  affects  the  results  of  analysis  which  may 
be  obtained  on  the  ground  or  on  shipped  samples.  The  germicidal 
action  of  the  hypochlorite  of  lime  continues,  and,  of  course,  affects 
the  shipped  samples,  so  that  a  less  bacterial  content  may  be  obtained 
when  siimples  are  shipped  feo  and  analyzed  at  the  laboratory  th.in 
would  be  obtained  were  the  samples  plated  and  incubated  immedi- 
ately aft4?r  collection.  This  feature,  of  course,  has  an  important 
effect  upon  the  value  of  analyses  obtained  from  shipped  samples. 

Mr.  Wu.  J.  Obchabd:  It  might  be  of  interest  to  the  gentlemen 
present  to  know  that  about  two  months  ago  in  New  Jersey,  at  the 
suggestion  of  Dr.  Pits  Randolph,  in  charge  of  the  laboratory  of 
hygiene,  there  was  instituted  a  syetem  of  ehippang  250  centimeter 
bottles  out  to  the  various  water  companies,  the  supplies  of  which 
were  obtained  from  deep  wells  and  the  quality  of  which  had  been 
ascertained  pretty  definitely  by  quarterly  analyses  for  several  years 
previous.  Thsse  samples  would  be  sent  back  to  the  laboratory'  at 
Trenton  by  parcel  post.  That  was  largely  brought  about  in  order 
to  economize  in  the  collection  of  samples,  which  the  law  required 
must  be  collected  by  the  inspectors  of  the  state  boards  of  health. 
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The  speaker  is  unable  to  report  the  results  of  this  procedure,  but  in 
discussing  it  we  decided  that  in  the  case  of  deep  well  waters,  in  the 
twenty-four  to  thirty-six  houn  that  it  would  take  for  the  samples 
to  reach  the  Uboratory,  the  baetedological  changes,  if  any,  would 
not  be  of  suffideot  consequence  to  influence  the  interpretation  of 
the  analyns,  in  so  far  as  we  knew  the  quality  of  the  water  from 
several  jrears  previous  work. 

In  r^fard  to  the  other  matter  that  the  last  gentleman  mentioned, 
it  was  our  practice  in  New  Jersey  to  inoculate  bUe  tubes  in  the  field 
when  we  were  tosting  water  supplies,  and  then  ship  them  to  tht» 
laboratorj'-  or  ca.T>'  them  there  in  order  to  save  time  in  incubation 
and  in  order  to  get  our  results  sooner  than  we  would  bad  we  waited 
to  reach  the  laboratory  before  inoculating. 

Mr.  W.  W.  De  Bebard  :  Is  there  not  on  the  market  at  the  pres- 
ent time  a  sample  bottle  in  which  the  thermos  bottle  principle  is 
used?  If  such  a  bottle  were  filled  and  held  for  a  few  hours  in  the 
water  of  which  you  want  a  sample,  so  as  to  obtain  the  same  tem- 
perature, the  sample  would  probably  retain  that  temperature  for  two 
or  three  days  without  material  change. 

Mr.  Paul  Hansen:  TIu  thormos  bottle  referred  to  by  Mr.  De 
Berard  is  in  the  office  of  Mr.  Eobert  Weston,  of  Boston. 

Mr.  Wilson  F.  Monfort:  The  one  referred  to  as  coming  from 
Kansas  is  gotten  up  by  Mr.  Young  and  two  or  three  others  at  Inde- 
pendence, but  that,  however,  requires  ice.  It  is  simply  a  fireless 
cooker  proposition  that  carries  four  or  morj  ordinaiy  sized  bottles. 
The  one  that  Mr.  Weston  uses  is  a  stock  thermos  bottle,  and  carries 
from  three  to  eight  two-ounce  glass  stoppered  bottles.  The  quart 
sise  is  not  latige  enough  to  take  a  number  of  foutK>unce  bottles,  but 
would  take  a  single  unit  for  ea^^  sample  If  you  are  sending  the  ordi- 
naiy four-ounce  Iwttles. 
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Up  to  reeently  a  rule  was  in  force  pennittiDg  only  one  |-inch  tap 
lor  each  25  foot  frontage,  no  matter  whether  the  building  waa  two 
stories  or  twelve  stories  high.  There  was  no  way  out  of  it  for  the 
oonsumer  except  to  agree  to  install  meteis  for  the  entire  supply, 
when  an  additional  tap  or  a  larger  tap  in  the  place  of  the  one  in 
use  would  be  granted. 

Careful  studies  have  been  made  to  arrive  at  a  fair  basis  of  deter- 
mining the  size  of  tap  for  all  classes  of  buildings,  and  it  was  found 
that  the  only  fair  and  equitable  basis  was  the  ''floor  area  basis," 
and  early  last  year  a  rule  was  adopted  by  the  water  departinent 
which  permits  the  use  of  a  |-inch  tap  for  the  first  7500  square  feet 
of  floor  area,  a  |-inch  tap  for  the  first  15,000  square  feet  and  above 
15,000  square  feet  one  |-inch  tap  for  every  10,000  square  feet  of 
floor  space,  computed  as  follows: 

Up  to  7,500  square  feet   One   |-iuch  tap 

7,500  to  15,U0Q  square  feet   One  i-iach  tap 

15,000  to  20,000  square  feet   Two  |-inch  taps 

20^000  to  30,000  equate  feet   Three  f>ineh  tape  or  equivaleDt 

90,000  to  40,000  square  feet    Four  |-inch  taps  or  equivalent 

40,000  to  50,000  square  feet   Equivalent  of  five  |-inch  tops. 

The  floor  space  is  computed  by  multiplying  the  area  which  the 
building  occupies  by  the  number  of  floors,  exclusive  of  the  cellar. 
The  area  of  the  building  is  computed  from  tiie  general  overall  dimen- 
sions exclusive  of  small  projections,  such  as  bsy  windows,  porches, 
etc.  An  tension  to  be  included  in  the  floor  space  must  be  at  least 
160  square  feet  per  floor.  The  resulting  figures  are  called  the  next 
higher  even  thon^smd:  viz.,  217,500  is  considered  as  218,000  square  ' 
feet.  No  buiklmg  is  granted  more  than  four  taps,  except  upon  writ- 
ten application  accompanied  by  plans  and  specifications  upon  which 
is  shown  and  described  specifically  the  nature  or  class  of  business  to 
be  conducted  and  the  purpose  for  which  the  water  is  requiifMi.  The 
toiai  number  computed  is  reduced  to  equivalents.    Jiuiidings  hav- 
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ing  floor  space  of  less  than  7500  square  feet  we  granted  an  n  l  h  tional 
|-inch  tap,  provided  it  is  found  that  the  pressure  under  which  the 

water  is  delivered  through  the  main  which  supplies  the  building  is 
not  suihcient  to  raise  water  throughout  the  building  without  the  aid 
of  a  pump. 

It  is  sometimes  found  necessary  to  give  applications  for  taps  to 
supply  breweries,  ice  houses,  laundries,  power  plants,  etc.,  special 
consideration  as  the  floor  area  rule  cannot  always  be  applied  to 
them.  The  contractor  or  plumber  is  required  to  file  plans  and  speci- 
ficationaj  ahowing  the  nature  of  biuiness  to  be  conducted  and  the 
purpose  for  which  the  water  is  required;  also  the  quantity  of  water 
required  per  hour.  These  are  investigated  and  a  report  stating  the 
reasons  for  granting  a  larger  aae  tap  is  filed  simultaneously  with  the 
issuance  of  the  permit. 

The  size  of  tap  for  fire  purposes  is  determined  by  the  capacity  of 
the  fire  pump,  or  by  the  number  of  sprinkler  outlets. 

The  standard  sizes  of  taps  in  use  are  |,  f ,  1  and  2-inch.  In  Brook- 
lyn 1^-inch  taps  are  also  used.  The  standard  i^izos  for  connections 
or  "wet  connections"  are  2.  4,  6  and  8-mch.  The  siaes  of  meters 
are  |,  f ,  1,  IJ,      2,  3,  4,  ti-mch,  etc. 

A  1-inch  is  the  largest  screw  tap  allowed  on  mains  8  inches  in 
diameter  or  lesti.  A  2-inch  screw  tap  is  made  on  mains  10  inches  in 
diameter  or  over.   Taps  larger  than  2  inches  are  wet  connections. 

Althougti  there  is  no  rule  which  makes  it  compulsory  for  owners 
of  premises  whidi  face  two  streets  to  have  a  supply  from  each  street 
the  consumers  are  advised  to  do  this,  so  that  the  least  amount  of 
inconvenience  is  experienced  when  it  becomes  necessary  to  shut  down 
a  main  in  one  street.  It  is  required,  howevCT,  that  in  such  eases  a 
check  valve  be  placed  on  each  service  pipe  to  prevent  back  pressure. 

The  size  of  the  meter  is  determined  by  the  size  of  the  tap.  A 
meter  of  the  snmo  dimensions  as  the  tap,  or  one  size  larger  only  is 
permitted,  but  in  no  case  may  tlie  meter  bo  of  smaller  size  than  the 
tap.  The  rule  limiting  the  meter  to  orie  size  larger  than  the  tap  or 
connection  is  on  account  of  the  fact  that  a  large  meter  when  sup- 
plied through  a  small  tap  will  Tiot  register  eoneetly.  Consumera  in 
nearly  all  cases  avail  themselves  of  the  privilege  of  usiiig  a  meter 
one  sise  larger  than  the  tap. 
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DISCUSSION 

Mr.  Wiluam  Luscombe:  It  would  seem  that,  while  that  might 
be  a  good  way  of  determining  the  size  of  the  taps,  yet  there  is  another 
very  importaut  factor  that  should  be  considered,  namely,  the  num- 
ber of  fixtures,  the  kind  of  fixtures  and  for  what  purpose  the  water 
is  to  be  used.  We  all  know  of  buildings  that  have  large  floor  space 
where  little  or  no  water  is  used;  and  on  the  other  hand,  buOdings  of 
very  limited  floor  area  where  the  registration  of  meters  appli^  to 
the  service  is  comparatively  great.  The  fixtures,  faucets,  valves, 
etc.,  and  the  purpose  or  purposes  for  which  the  water  is  to  be  used 
should  also  be  considered  as  governing  factors,  as  weU  as  the  floor 
space. 


FRANCHISES  OF  PUBLIC  UTILITIES  AS  THEY  WERE 

AND  AS  THEY  ARE 


Bt  Hxnbt  C.  H0DQKIN8 

The  ddvek>ping  and  perfecting  of  what  the  leal  estate  man  calls 

modern  conveniences  and  of  those  structures  necessary  for  furnish- 
ing tho  means  for  the  emplo^nmcnt  of  tho^e  conveniences,  which  the 
publicist  calls  public  utilities,  have  been  so  rapid  and  have  become  so 
necessary  to  every  human  habitation  that  public  utilities  and  their 
franchises  are  receiving  the  widest  publicity  and  attention  as  a  great 
economic  question.  It  is  the  purpose  of  this  paper  to  consider  only 
such  utilities  &a  are  ordinarily  within  the  limits  of  tlie  municipaUty. 

Mr.  D.  F.  Wilcox  makes  the  followmg  Urt  of  mtmidpal  utilitieB: 
eleetrie  Ug^t  and  power,  telephone,  telegraph,  electrical  signals,  eleo* 
trical  conduits,  water  mxpj^,  sewerage,  central  heating,  refrigera- 
tion, pneumatic  tubes,  dl  pipe  lines,  and  artificial  and  natural  gas. 
To  these  the  statutes  of  sonoe  of  the  states  have  added  street  rail* 
roads,  storage  and  wharfage. 

We  can  better  appreciate  the  relation  of  these  utilities  to  the  pub- 
lic and  the  engineer  by  knowing  something  of  their  history. 

PNEUMATIC  TUBES 

Mail  was  transmitted  about  §  mile  through  a  pneumatic  tube  as 
an  experiment  in  the  years  189^1898.  In  1908  there  were  42.2 
miles,  all  operated  by  private  companies  under  contracts  with  the 
government. 

CENTHAIi  HEATING 

Central  heating  is  said  to  have  been  in  successful  operation  since 
1877.  In  1902  there  were  130  plants,  cf  which  82  were  operated  in 
connection  with  other  utilities. 

BBWBB8 

Time  will  not  permit  to  enter  upon  this  subject,  but  the  author 
will  merely  state  in  passing  that  the  municipal  year  book  of  1902 
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gave  47  eities  and  towns  as  having  seweraee  ayiteniB  operated  by 
priTate  companies  under  franchises. 

TELEGRAPH 

The  telegraph  was  invented  about  the  middle  of  the  nineteenth 
century.  The  Western  Union  Telegraph  Company  was  incorporated 
in  1851,  under  the  name  of  the  New  York  and  Mississippi  Valley 
Printing  and  Telegraph  Company,  and  assumed  its  present  name  in 
1856. 

SIGNALZNQ  ST8TB1I 

Signaling  systems  were  developed  with  the  telegraph.  A  great 
variety  of  wire  signaling  systems  have  been  evolved.  The  wireless 
i^ystems  have  hardly  reached  the  dassifieation  of  municipal  utilities. 

TELEPHONE 

The  first  regularly  equipped  commercial  exchange  was  in  New 
Haven  in  1878.  From  then  until  IBM,  the  date  of  the  expiration  of 
the  patents,  the  business  of  the  country  was  controlled  by  the  Bell 
Telephone  Company. 

ELECTRIC  STREET  RAILWAYS 

Electric  trolley  roads  were  first  put  into  operation  about  1888. 
The  first  one  was  in  Iowa,  at  Des  Moines,  the  second  one,  at  Rich- 
mond, Virginia,  was  completed  in  1888.  There  were  others  follow- 
ing closely.  The  writer's  diary  for  1888  states  that  in  June,  on  a 
trip  to  see  President  \\'ilber  of  the  I  ehifih  Valley  Railroad  ni  regard 
to  a  steam  road,  he  stop[)ed  at  Scran  ton  to  see  an  electric  trolley  in 
operation.  They  had  only  a  few  cur.s.  There  were  also  cars  in  op- 
eration in  Wilkesbarre  and  they  hatl  difficulty  with  the  trolley,  and 
at  comers  a  man  would  climb  to  the  top  of  the  car  to  keep  the  trolley 
in  contact  with  the  wire. 

* 

BLBCnUO  LIOBT 

The  first  central  station  operating  electric  arc  lamps  was  installed 
in  San  Francisco  in  1879,  the  Brush  system.  The  Edison  system  of 
incandescent  lighting  was  first  put  into  operation  in  connection  with 
central  station  lighting  in  1880.  It  wss  not  until  some  years  later 
that  the  alternating  current  became  a  commercial  possibility.  In 
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1888,  the  writer  installed  a  central  station  alternating  niacfaine  at 
Rochester,  Minnesota.  At  that  time  the  Thompson  and  Houston 
Company,  the  predecessor  of  the  General  Eaeetric,  would  give  no 
guarantee  whatever  for  their  alternating  djmxDO,  not  even  that  it 

would  generate  the  current. 

In  1902  there  were  3620  central  electric  lighting  stations;  in  1907 
there  were  4714  central  eloctric  lighting  stations;  in  1902  there  were 
815  or  22^  per  cent  owned  by  cities.  About  1^07  the  hydro-electric 
commission  of  Ontario  was  in  operation  and  had  contracted  for 
100,000  h.  p.  at  Niagara  Fails  and  Toronto  had  contracted  for  15,000 
h.  p.  aL  $14.75  to  $17.75. 

GAB 

Richmond,  Virginia,  may  claim  to  be  the  first  city  in  America  to 
be  lit  with  gas.  "As  early  as  1800  a  tower  some  40  feet  high  was 
erected  and  the  numerous  jets  that  surmounted  it  were  Ut  from  gas 
generated  below,  by  a  process  invented  by  a  man  named  Henfry. 
It  proved  of  no  vahie/' 

Gas  is  said  to  have  been  used  for  lighting  in  Manchester,  England, 
about  1804-1805.  In  1813  it  was  used  for  lighting  London  Bridge. 
In  the  United  States  a  man  in  Newport,  Rhode  Island,  lighted  his 
premises  with  gas  in  1806.  A  gas  companj^  was  organized  in  Balti- 
more in  1816.  Boston  and  New  York  1822-1823,  Brooklyn  and 
Bristol,  1825,  New  Orleans  1835. 

The  early  history,  so  far  as  available,  was  a  series  of  failures. 
The  first  piibhc  gas  light  in  Boston  was  in  1829.  Gas  sold  at  S5  to 
$6  per  1000  cubic  feet.  In  1850,  according  to  the  federal  census, 
there  were  30  gas  plants.  The  writer  for  a  time  owned  a  plant  that 
was  built  in  1851.    In  1900  there  were  877  gas  works. 

WATER  WOBKS 

Water  works  are  the  oldest  of  all  municipal  utilities.    Water  by 

some  means  has  always  been  supplied,  but  it  \«  only  «inoe  about  1800 
that  it  has  been  supphed  in  this  country  tlurough  regular  systems  of 
piping. 

According  to  the  Manual  uj  American  Water  Works  oj  1890-1891  y 
there  were  in  the  Unit<»d  States  in  1800,  sixteen  water  works  of 
which  one  was  owned  by  the  public  and  fifteen  by  companies. 

The  increase  for  the  next  fifty  years  was  slow. 
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In  1860  there  were  33  public  and  50  private;  in  1875  there  were 
227  public  and  195  private;  in  1880  there  were  293  publie  and  305 
private;  in  1800  there  were  878  public  and  1159  private;  in  1897  there 
were  1690  public  and  1489  private. 

In  Canada  in  1890  there  were  59  public  and  36  private;  in  Canada 
in  1897  there  were  109  public  and  35  private. 

There  has  been  no  compilation  of  water  works  statistics  since 
1897.  The  n\imber  of  works  has  greatly  inrre-asod.  and  the  ratio  of 
public  to  private  works  has  also  greatl.y  increased,  both  from  new 
construction  and  purchases  by  cities  of  private  works. 

It  is  therefore  apparent  that  private  capital  has  taken  the  initiative 
in  all  the  municipal  utiUties,  and,  with  the  exception  of  water  works, 
still  remains  in  the  poaocooion  and  operation  of  a  large  proportion 
of  the  municipal  utOities.  Probably  more  than  90  per  cent  of  all 
municipal  utilities,  outside  of  water  works,  are  operated  by  compa- 
nies. In  this  connection  the  writer  would  call  your  attention  to  the 
statement  that  prior  to  1880  there  were  probably  not  to  exceed  700 
of  what  we  call  municipal  utilities  in  existence  in  this  country,  and 
in  1850  only  about  120.  The  question  of  rights  under  which  these 
companies  operated  was  not  r^arded  of  great  importance  prior  to 
1880. 

The  inventions  of  recent  years,  and  the  demand  for  all  sorts  of 
conveniences,  have  so  increased  the  utilities  that  it  is  essential  to  the 
engineer  to  understand  the  franchises  under  which  they  operate. 

Finch  gives  the  following  definition:  "A  franchise  is  a  royal  privi- 
lege in  the  hands  of  a  subject."  This  definition  was  accepted  by 
Blackstone  and  others.  Another  definition  by  Kent  jb  that  fran- 
chises are  certain  privileges  conferred  by  a  grant  from  the  govern* 
ment  and  vested  in  individuals. 

A  definition  generally  accredited  to  Chief  Justice  Taney  of  the 
United  States  supreme  court  is,  "Franchises  are  special  privile^ 
conferred  by  the  government  on  individuals  and  which  do  not  be- 
long to  the  citizens  generally  of  common  right." 

The  word  franchise  is  frequently  ii^ofl  to  denote  a  right  or  privi- 
lege, in  a  Icf^al  sense  franchise  antl  liberty  are  said  to  be  synonymous. 

The  definition  by  Finch  has  been  criticised  as  not  being  strictly 
correct  under  our  government  and  laws,  since  franchises  are  based 
in  this  country  upon  contracts*  between  the  sovereign  power  and  i>ri- 
vate  citizens  made  upon  a  valuable  consideration  for  purpose  of  pub- 
lic benefit  ss  well  as  individual  advantage,  and  it  is  said  by  Chancellor 


uiyitized  by  Google 


1AANCEIBE8  OF  PUBUC  TTTILITIBB 


743 


Kent,  "Frandiues  contain  an  implied  contract  on  the  part  of  the 
government  not  to  invade  the  rights  vested,  and  on  tiie  part  of  the 
gn&teee  to  exeeate  the  conditions  and  duties  prescribed  in  the 
grant." 

Distinction  should  be  made  between  corporate  franchises  and 
special  franchises.  A  corporate  franchise  is  the  right  to  exist  as  a 
corporation  and  do  the  buaiiuvsb  bpecitied.  A  special  franchise  is, 
for  example,  the  right  to  enter  upon  highways,  public  grounds,  etc., 
and  place  certain  structures  thereon. 

Much  confusion  has  existed  as  between  a  contract  and  a  franchise 
for  tiie  reason  that  both  are  firequently  embodfed  in  the  same  ordi- 
nanoe.  Aa  stated  by  Chancellor  Kent,  a  franchise  generatty  eon- 
tains  an  implied  contract  or  covenant,  but  a  contract  to  render  a 
specific  service  as,  for  example,  lighting  of  streets  or  water  for  fire 
protection  is  not  a  franchise,  although  a  franchise  may  be  and  gen- 
erally is  necessary  for  canying  out  the  contract. 

For  the  purpose  of  comparison  and  also  to  show  what  the  general 
provision  of  statutes  has  been  regarding  franchises  the  following 
table  was  compiled  from  information  obtained  from  the  two  volumes 
of  The  Law  of  Incorporated  CompanipF,  Operating  Under  Municipal 
Franchises,  by  Allen  R.  Foote,  and  Charles  E.  Everett,  which  brings 
the  subject  duwn  to  1892. 

In  41  states  in  the  table,  the  length  of  time  for  which  a  franchise 
may  be  granted  according  to  the  general  law  is  unlimited  in  16  states; 
in  18  states  franehiaes  may  be  perpetual.  In  5  states  franehffies 
are  granted  by  special  charters  and  no  limit  is  mentioned.  In  27 
states  the  length  of  time  for  which  a  contract  could  be  made  is  not 
limited  by  the  general  law.  , 

In  Nebraska  a  contract  must  provide  for  purchase  after  ten  years. 
In  Wyoming  a  franchise  must  contain  iho  express  condition  that  the 
municipality  shall  have  the  privilege  of  purchasing  after  twenty 
years. 

Pennsylvania  and  Ontario  are  the  only  instances  whore  the  terms 
of  purchase^  are  explicitly  stated  and  they  are  so  widely  divergent 
that  the  writer  will  give  each  of  them.  In  Pennsylvania  "A  munici- 
pahty  may,  after  twenty  years,  become  the  owner  of  a  gas  or  water 
company  on  paying  therefor  the  net  cost  of  erecting  and  main- 
taining the  same,  with  interest  thereon  at  the  rate  of  10  per  cent 
per  annum,  deducting  from  said  interest  all  dividends  theretofore 
dedared." 
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In  Ontario:  "The  arbitraton  in  detonnmiiig  the  amount  to  be 
paid  for  such  works,  gas  or  water,  and  property,  shall  first  determine 
the  actual  value  thereof,  having  a  regard  to  what  the  same  would 
ooet  if  such  works  should  be  then  constructed,  or  such  pfoperty  then 

bought,  making  due  allowance  for  deterioration,  wear  and  tear  and 
making  all  other  proper  allowances,  and  shall  iruTease  the  amount 
so  ascertained  by  10  per  cent  thereof  which  im  t(  ;iscd  sum  the  said 
arbitrators  shall  award  as  the  amount  to  be  paid  by  the  corporatiQQ 
to  said  company,  with  interest  from  date  of  their  award." 

EXCLUSmi  FBANCHISB 

Many  companies  held  that  their  franchises  were  exclusive.  The 
New  York  state  court  of  appeals,  in  the  case  of  the  Syracuse  Water 
Company  vs.  the  City  of  Syracuse,*  decided,  "A  franchise  to  be  ex- 
clusive must  therefore  be  given  by  the  terms  of  the  grant,  otherwise 
it  is  not  a  resultance  from  its  nature."  This  case  was  carried  to  the 
supreme  court  of  the  United  States  and  by  that  court  was  disniissed. 

Therefore  there  are  probably  very  few,  if  any,  exclusive  franchises, 
but  there  are  probably  a  good  many  perpetual  franchises. 

The  length  of  contracts  for  public  services  has  been  fixed  by  the 
local  authorities  even  where  the  statutes  placed  no  limitations. 
Some  were  made  for  only  one  year  at  a  time,  a  great  many  were 
made  for  twenty  years  and  a  smaUer  numb^  for  twenty-five  or 
thirty  years. 

The  history  of  American  water  works  is  the  most  fruitful  field 
for  the  study  of  franchises,  owing  to  the  fact  that  such  a  large  num- 
ber of  works  have  been  constructed  under  franchises,  and,  after 
being  operated  during  the  term  of  the  franchise  or  of  a  long  con- 
tract, have  passed  to  the  possession  of  the  mnnicipahty,  and  in  some 
instances  have  been  forced  out  of  existence  by  the  comf)etition  of 
additional  works  built  by  the  municipaUty.  In  granting  these  fran- 
chises it  was  the  custom  in  many  cases  for  the  city  to  employ  an 
engineer  to  lay  out  the  system  of  pipe  distribution,  specify  the  res- 
ervoir or  standpipe  and  the  pumpmg  machinery,  and  prepare  the 
franchise,  and  then  call  for  bids  on  a  hydrant  rental  basis.  In  some 
cases  complete  detailed  specifications  were  embodied  in  the  con- 
tract. The  usual  custom  was  to  provide  a  test  of  fire  streams  which 
leaJly  measured  the  capacity  of  the  works.  In  the  writer's  experi* 

»lld  New  York,  page  167,  October,  1889. 
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enoe  thfise  tests  lang^  from  4  streams  80  feet  higli  in  some  small 
plaoes  to  30  streams  100  feet  high,  as  at  Peoria,  Ulinois.  Complete 
sehediiles  of  rates  to  private  consumers  were  as  a  rule  embodied  in 
these  franchises,  and  as  a  general  rule  the  right  or  option  to  pat- 
chase  was  reserved  to  the  municipality. 

During  the  ten  years  from  1880  to  1890,  over  850  works  were 
built  under  franchises,  and,  as  the  hydrant  rental  contracts  were 
mostly  for  twenty  years  or  under,  these  contracts  have  expired,  and 
in  a  large  number  of  cases  the  works  have  passed  to  the  ownership 
of  the  municipalities. 

Of  the  over  60  places  of  the  writer's  experience  nearly  90  per  cent 
have  passed  to  the  ownership  of  the  municipalities. 

Of  the  12  places  in  Canada  only  one  remains  in  the  hands  of  a 
company. 

Of  the  10  electric  plants,  7  are  still  owned  by  companies. 

It  is  well  to  stop  and  consider  the  element  of  time  in  these  matters. 

A  majority  of  these  utilities  have  been  evolved  and  made  practicable 
within  the  life-time  of  most  of  us,  and  it  is  less  than  the  span  of  a 
generation  since  the  terms  of  municipal  franchises  were  charged 

with  being  in  conflict  with  the  interests  of  the  public.  In  fact  it 
was  not  so  much  franchise  seekers  as  it  was  a  seeking  after  those 
who  would  accept  of  franchises.  As  has  been  shown,  time  limit  was 
lightly  considered,  and  the  limitations  that  were  made  were  due 
more  to  a  confusion  of  terms  than  to  intent  to  cause  the  demise  at 
specified  date.  As  time  passed  and  the  business  of  franchise  com- 
panies developed  to  a  profitable  basis,  a  change  in  sentiment  was 
brought  about.  A  fierce  strife  between  tiie  munidpality  and  the 
utility  corporation  occurred  in  many  instances;  a  clamor  for  shorter 
contracts  and  a  definite  term  for  franchises,  fixing  a  date  when  the 
utility  must  cease  to  exiBi  and  its  funeral  obsequies  be  celebrated. 
The  fallacy  of  such  reasoning  was  soon  evident.  For  the  state  to 
kill  its  own  creation  at  a  fixed  date  only  to  replace  it  by  a  similar 
creation  which  nn>ht,  perchance,  pass  to  the  same  hands  as  the 
owners  of  the  late  deceased  was  absurd.  Moreover  utilities  must 
not  cease  to  exist.  To  shut  off  tho  rity'=;  light  would  be  a  calamity; 
to  deprive  it  of  water  would  mean  famine;  to  stop  the  flow  of  gas 
means  freezing,  and  to  interrupt  the  telephone  service  would  be  an 
intolerable  inconvenience.  Utilities  are  absolutely  essential.  They 
must  be  maintained  and  operated  in  the  most  certain  and  efficient 
manner,  and  must  continue  indefinitely,  or  until  something  better 
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has  developed  that  can  take  their  place.  In  plain  language,  a  utility 
can  not  be  divested  of  its  franchise  and  the  only  way  a  franchise 
can  in  equity  terminate  is  by  the  property  going  to  the  source  from 
which  the  franchise  emanated. 

The  writer  has  due  regard  for  the  many  able  minds  that  believe 
that  the  term  of  a  franchise  should  he  short  and  definite.  Their 
position  is,  however,  entirely  untenable  unless  they  provide  for  the 
orphADed  proper^  after  ita  light  to  Uye  and  be  utiEsed  has  tenni- 
nated. 

All  these  oonsideratioiui  are  bringmg  about  a  diaage  m  the  maimer 
in  which  public  utilities  are  legaided.  Public  service  oommissioDfl 
are  becoming  the  rule. 

The  railroad  commission  of  Wisconsin  was  established  in  1905  and 
two  years  later  was  given  jurisdiction  over  all  public  utilities.  The 
law  in  the  state  of  New  York  establishing  two  public  service  com- 
missions was  enacted  in  1907,  during  the  administration  of  Governor 
Hiio:hcs.  This  law  as  amended  in  1910  is  used  as  an  argument 
in  many  of  the  states  for  similar  laws.  The  rapid  spread  of  com- 
mission legislation;  the  vast  number  of  decisions  of  different  com- 
missions reasoning  from  different  viewpoints;  the  very  considerable 
contribution  by  engineers  on  the  terms  of  regulation,  valuation  and 
rates  has  created  a  mass  of  literature  scattered  through  pamphlets, 
society  reports,  etc.  This  mass  of  material  has  yet  to  be  compOed 
and  niade  available  for  the  guidance  of  the  interests  affected. 

In  1913  The  National  Civic  Federation  published  a  work  entitled 
Commission  Regulation  of  Public  Utilities.  ''A  compilation  and  anal* 
ysis  of  the  laws  of  43  states  and  of  the  federal  government  for  the 
regulation  by  central  commissions  of  railroads  and  other  public 
'itilitics."  From  this  work  and  an  article  in  the  Aruial  by  I.  L. 
Sharfman,  much  of  the  following  inforriKitinn  was  obtained. 

Since  1913  two  states  have  estal)!i.->hed  commissions  and  seven 
others  have  added  largely  to  their  statutes.  Delaware,  Utah  and 
Wyoming'  are  the  only  states  having?;  no  central  commissions.  New 
York,  Massachusetts  and  South  Carolma  have  each  two  commis- 
sions and  in  Massachusetts  the  telephone  and  telegraph  are  under 
the  jurisdicticm  of  the  highway  commission. 

The  following  table  shows  the  utilities  of  each  state  which  are 
under  the  jurisdiction  of  their  respectiye  commissions. 

*  Law  providing  for  oommiflBiaii  puaed  in  1915. 
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*  New  law  goes  into  e£Fect  September  1,  1915. 

O  indicates  no  control. 

<-  indieates  eontrol  by  oommission. 

t  Does  not  apply  to  Charleston,  Marion,  Spartanburg,  Sumter,  Union  or 
town  of  Conway. 

X  New  law  being  prepared  during  winter  of  1915.  (Law  passed  and  took 
eflfeet  90  days  after  adjournment  of  Legislature.'— Editor.) 

Twenty-four  states  make  express  pro\'i8ion8  for  the  valuation  of 
properties  of  public  utilities  by  the  commissions. 


Arizona 

Maryland 

OUahoma 

Arkansas 

Massachusetts 

Oregon 

California 

Michigan 

Pennsylvania 

Florida 

Minnesota 

South  Dakota 

Georgia 

Mississippi 

Texas 

Illinois 

Nebraska 

Wa.shington 

Indiana 

New  Jersey 

West  Virgioia 

Kansas 

Ohio 

Wisconsin 

Rates  must  be  just  and  reasonable.  A  reasonable  average  return 
upon  the  value  of  the  property  actually  used  in  the  pubhc  service 
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and  the  necessity  of  making  reservation  out  of  income  for  sm*plua 

and  contingencies  are  generally  recognized.  Unjust  discrimination 
is  almost  invariably  prohibited.  Publicity  in  the  establishment  and 
change  of  rates  is  as  a  rule  required. 

Authority  to  fix,  establish  or  prescribe  rates  and  charges  is  given 
in  24  states. 


Arkansas 

Florida 

Georgia 

liiinois 

Iowa 

Kansas 

Louisiana 

Miehigan 

MisfflBsippi 

Missouri 


Montana 

Nebraska 
Nevada 
New  Mexico 
New  York 
North  Carolina 
North  Dakota 
OUfthoma 
SouUi  Carolina 
(does  not  apply  to 


Charleston,  Map 
rion,  Spartanburg, 
Sumter  and  T"^nion 
or  the  Town  of  Con- 
way) 

South  Dakota 

Tennessee 

Texas 

Virgiiua 

Wisconsin 


Authority  to  regulate  accounts,  etc.,  is  given  in  27  states. 


Alabama 

Arizona 
California 
Connecticut 
Florida 

Georgia 
Iowa 
Kausiis 
Maryland 


Massachusetts 
Micfaigan 

Minnesota 
Nebraska 

Nevada 

New  Hampshire 
New  Jersey 
New  York 
Ohio 


Oregon 

South  Dakota 

Texas 

Vermont 

Washington 

Wisconsin 

Indiana 

West  Virginia 

IlUnois 


Depreciation  accounts  are  mandatory  in  Ohio  and  Wisconsin, 
and  the  commission  may  rec}uire  them  in  Arizona,  California  and 
New  Jersey.  Recent  statutes  provide  for  depreciation  accounts  in 
Idaho.  Illinois,  Indiana,  Mississippi  and  Pennsylvania  and  Michigan, 

In  IS  states  the  consent  of  the  commission  is  necessary  to  author- 
ize the  issue  of  stock  and  bonds. 


Arizona 

California 

Georgia 

Kansas 

Maryland 

Massachusetts 


ATichigan 
Kel)ra.ska 
New  Hampshire 
New  Jersey 
New  York 
Ohio 


Texas 

Vermont 

Wisconsin 

Illinoi.s 

Indiana 

Pennsylvania 
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A  certificate  of  convenience  and  necessity  is  required  in  20  states 
before  coimuencing  operations  under  a  franchise. 


Indetemiiziate  franchiaeB  are  proYided  for  in  MasBachusetts  and 
WiBoondn  and  hy  recent  legjulation,  according  to  Sharfoian,  in  Idaho, 

Illinois,  Indiana,  Missouri,  Pennsylvania  and  West  Virginia. 

Perhaps  the  most  explicit,  at  least  tlie  most  not:il>lf  ,  of  the  public 
service  commission  laws  is  that  of  Wisconsin.  The  Wisconsin  law 
provides: 

Every  liomse,  pennit  or  franchise  hereaftw  granted  to  any  public  utility 

ehail  have  the  effect  of  an  indeterminate  permit,  subject  to  the  provisions  of 
this  act,  and  subject  to  the  provisions  that  the  municipality  in  which  the 
major  part  of  its  property  is  situate  may  purchase  the  property  of  such  utility 
actually  used  and  useful  for  the  conTenience  of  the  public  at  any  time  as 
provided  hweiii,  paying  therefor  just  eompraeation  to  be  detenained  by  the 
commission  and  acc^ording  to  the  terms  and  conditions  fixed  by  the  commis- 
sion. Any  such  municipality  is  authorized  to  purchase  said  propcrt}-,  and 
every  such  public  utility  is  required  to  sell  such  property  at  the  value  and 
aceording  to  the  terms  and  conditions  determined  by  the  ocounission  hwein 
provided. 

Utilities  existing  at  the  time  of  the  passage  of  the  act  could,  prior  to  July 
1,  1908,  surrender  their  franchise  and  receive  an  indeterminate  franchise  or 
pemit. 

The  commission  shall  value  all  the  property  of  every  public  utility,  and 

may  rit  any  time  on  its  ovrn  initiative  make  a  revaluation  of  such  property. 
The  commiaaion  may  fix  such  rates  as  are  just  and  reasonable. 

In  the  state  of  New  York,  with  the  exception  of  water  works, 
practically  all  municipal  utilities  come  under  the  proviaiona  of  the 
public  service  commission  law. 

Vmdmt  this  law  the  commission  has  power  to  fix  the  standard  for 

gas  and  to  order  improvements  and  extensions;  to  prescribe  the 
efficiency  of  the  electric  supply  system,  of  the  current  supplied  and 
the  lamps  fumished;  to  reqtiire  gas  to  equal  the  standard  fixed,  and 
prescribe  the  maanmum  and  minimum  pressure.  Charges  for  gas 


Arizona 

California 

Connecticut 

Kansas 
Mai  no 
Maryland 
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and  electriVity  j^IihII  not  exceed  those  fixed  by  law  or  by  the  order  of 
the  commission  and  shall  be  just  and  reasonabl(\  Krquire  uniform 
system  of  keeping  accounts.  No  gas  or  electrical  corporation  shall 
begin  the  construction  of  gas  or  electrical  works  without  the  per- 
mission and  approval  of  the  conmiission.  The  commission  may 
grant  penniaskm  and  approval  if  audi  oonatraetkai  be  found  neoea- 
sazy  or  convenient  for  public  service.  No  municipality  shall  build, 
maintain  and  operate  any  works  or  syatem  lor  manufacturing  and 
supplying  gas  or  electricity  for  other  than  municipal  purposes  witii- 
out  a  certificate  of  authority  granted     the  commission. 

The  commission's  consent  is  neoeesaiy  for  the  issue  of  bonds, 
stocks  and  notes. 

Practically  the  same  provisions  apply  to  the  construction  of  steam 
heating  plants  under  a  franchi=:f^  or  by  a  municipality. 

Telegraph  or  telephone  companies  must  have  a  ffimilftr  certificate 
of  necessity  before  constructing  under  a  franchise. 

Water  works  and  water  supplies  in  New  York  state  are  under  the 
jurisciiction  of  the  conservation  commission. 

All  plans  for  a  new  or  increased  water  supply  must  be  approved 
by  the  conservation  commission  before  works  can  be  eonstrueted 
either  by  a  municipality  or  by  a  company  under  a  franchise. 

While  franchises  in  Wisconsin  have  been  made  indeterminate,  the 
length  of  time  for  which  franchises  may  be  granted  in  New  York 
does  not  appear  to  have  been  changed. 

By  referring  to  the  table  it  will  be  seen  that  only  15  states  have 
placed  water  works  under  the  control  of  tiieir  commission.  Fifteen 
have  placed  practically  all  other  utilities  under  commissions  and  in 
all  of  the  45  states  the  railroads  arp  iindc  r  rommipFion  control. 

A  study  of  the  statutes  reveals  but  little  tendency  toward  short- 
ening the  duration  of  franchises,  but  on  the  contrary  a  tendency 
toward  prolongation  or,  as  in  the  case  of  Wisconsin,  of  indeterminate 
franchises.  The  indeternimatc  franchise  has  yet  to  win  its  place, 
although  judging  from  recent  l(^islation,  it  seems  to  be  growing  in 
favor.  So  far  it  is  the  only  answer  that  has  been  made  to  a  much 
vexed  question.  Many  able  lawyers  have  asked,  ''What  are  you 
going  to  do  when  your  franchise  expires?"  And  when  the  franchise 
has  expired  and  even  before,  competing  franchises  have  been  granted 
with  the  result  that  the  owners  of  one  have  purchased  the  othm*, 
th^t^  continuing  with  increased  capitalisation  the  previous  con- 
ditions. In  some  cases  where  there  was  a  contract  for  public  serv- 
ice, as  in  the  case  of  water  or  electric  light,  the  municipality  has 
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constructed  works  on  the  theory  that  the  expiration  of  the  contract 
terminated  the  franchise  and  all  right  to  do  business  thereunder. 
Neither  of  ilieee  eonditions  is  desirable.  They  never  have  resulted, 
and  they  never  will  result  in  benefit  to  the  publie  at  large. 

With  the  franehises  tenninating  at  a  fixed  date,  with  no  provision 
beyond  that  date,  eapital  will  grow  more  and  more  timid  as  that 
date  approaches,  with  the  oonsequenee  of  a  much  rundown  prop- 
erty and  the  poorest  service  that  can,  under  the  circumstances, 
care  for  the  business.  This  has  been  demonstrated  in  many  in- 
stances. To  insure  the  proper  maintenance  and  operation  of  utili- 
ties capital  must  be  made  secure  not  only  up  to  but  beyond  any 
date  that  may  be  fixed. 

The  municipaUzer  will  gay  that  the  remedy  for  all  this  is  pubUc 
ownership;  and  with  public  ownership  properly  acquired  he  is  agree- 
ing With  all  Lliat  has  been  said  in  this  paper. 

Some  one  has  said,  "Public  utilities  must  be  controlled  and  regu- 
lated by  government,  or  must  be  left  to  do  as  they  please  or  must 
be  operated  by  the  public."  That  they  can  be  Idft  to  do  as  they 
please  no  one  will  contend.  That  they  can  be  operated  by  the  pub- 
lic is,  of  course,  possible,  but  public  ownership  in  the  great  majority 
of  utilities  is  not  here  nor  is  it  likely  to  be  in  the  near  future.  Pub- 
lic ownership  of  water  works  exists  in  large  and  increasing  numbers, 
and  ownership  of  other  utilities  exists  and  will  very  likely  increase. 
As  engineers  and  managers  we  have  to  face  both  conditions.  Towns 
that  own  their  water  works  will  not  own  any  other  utility;  towns 
that  own  police  and  fire  alarm  s^'stems  will  not  own  other  signaling 
systems;  towns  that  own  the  electric  hght  plant  will  not  own  the 
gas  plant;  and  towns  that  own  the  telephone  system  will  not  own 
the  telegraph. 

The  question  then  is  not  how  shall  utilities  operated  under  a  fran- 
chise be  controlled,  but  rather  how  shall  utilities  be  controlled 
whether  publicly  or  privately  owned. 

As  a  fundamental  principle  they  should  each  be  eontrolled  and 
operated  under  the  same  rules  and  reg(ulations.  It  will  be  argued 
that  publicly  owned  utilities  should  not  be  operated  for  profit,  while 
those  privately  owned  are  operated  for  that  express  purpose. 

Every  busincM  will  either  show  a  profit  or  a  lo^s  and  every  utility, 
whether  public  or  private,  should  be  planned  to  show  a  balance  on 
the  credit  side;  in  other  words  the  maintenance  and  operation  of  no 
utility  should  be  a  charge  on  the  general  tax  budget.  Therefore  the 
method  of  accounting  should  be  the  same  in  either  case. 
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Ev&ry  utility  should  be  charged  with  the  following: 
Taxes  on  the  same  basis  as  other  property. 
Aeddent  iosuranoe. 
Fire  inBurance. 

All  damages  not  covered  by  insurance. 

Water,  light,  heat,  telephones,  etc. 

Rental  of  offices  and  buildings,  whether  owned  by  the  city  or  not, 

unless  they  are  owned  by  the  utility'. 

Tntprpf^t  on  bonds,  notes  antl  other  habilitics. 

Legal  expenses  and  services,  even  though  performed  by  city  at- 
torney. 

Eiipioeerinp;  expenses  and  services,  even  though  performed  by  the 
city's  engineers. 
Depreciation  and  sinking  fund  charges. 

All  utilities  using  the  public  streets  should  be  charged,  in  addition 
to  the  repairs  they  are  compelled  to  make,  with  an  annual  tax,  de- 
pending on  the  character  of  the  utility,  to  be  paid  into  a  pavement 
repair  fund. 

Every  utility  should  be  credited  for  every  public  service  rendered, 
such  as: 

Fire  protection. 

Water  for  schools,  fountains,  street  sprinkling  and  sewer  flushing. 

Eleetrieity,  gas,  heat,  telephones,  etc. 
Use  of  poles  by  other  utilities. 

Transportation  of  city  employees  and  material  not  otherwise  paid 
for. 

Quoting  from  an  article  by  John  S.  Kennedy  in  the  Fomm: 

In  some  cases  the  affairs  of  the  lighting  plants  arc  so  interrelated  with  those 
of  the  water  or  some  other  department  that  it  is  inipossil)lo  to  determine  the 
actual  results  uf  the  operutiou  uf  either  lieparlment.  The  cummission,  New 
York  state,  remarks  that  it  is  a  matter  of  supreme  importanee,  when  munici- 
palities embark  in  business  enterprises,  that  they  should  adopt  businesslike 
methoda.  The  eitizens  of  many  a  village  are  convineed  that  their  lighting 
service  is  cheap  when,  as  a  matter  of  fact,  it  is  dear,  because  the  lack  of 
proper  aeoountittg  system  fails  to  reveal  the  actual  conditions. 

All  plans  for  construction  of  privately  owned  utilities  should  be 
approved  l>y  the  city's  engineers  or  be  in  accordaiico  with  general 
specitications  prepared  by  the  city,  and  where  approval  by  state 
officials  is  required  the  same  rules  should  apply  whether  the  utility 
is^to^bejpublicly  or  privately  owned. 
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The  attitude  of  the  manager  or  the  engineer  toward  his  property 
should  be  the  same  whether  publicly  or  privately  owned. 

Efftcipricv  in  management  should  be  secured  in  either  ease,  and 
the  reward  of  efficiency  should  be  freely  conceded  not  only  to  the 
manager  but  also  to  the  capital  which  took  the  risk  and  produced 
the  utiHty.  Tliia  reward  should  accrue  to  the  respective  owners 
whether  they  be  a  corporation  or  a  municipalit3^  The  writer  is 
aware  that  this  latter  proposition  will  call  forth  loud  protestation, 
but  he  would  call  attention  to  the  fact  that  from  60  per  cent  to  75 
per  cent  of  the  population  of  every  city  live  in  rented  houses  and 
pay  but  little  or  no  taxes.  If  a  munidpally  owned  utility  is  estab- 
lished it  is  the  property  owner  who  takes  the  risk  and  stands  the  loss 
Therefore  if  the  utiHty  is  a  success  the  property  owners  should  re- 
ceive the  benefit  the  same  as  though  they  were  stockholders  in  a 
corporation.  The  proposition  that  municipally  owned  utilities 
should  not  be  operated  for  profit  is  a  delusion  and  a  snare. 

The  proposition  is  boldly  made  that  the  rates  for  every  munici- 
pftUy  owned  utility  should  be  ftxcd  on  the  basis  of  returning  a  rea- 
sonable profit.  Take  for  exaniple  a  telephone  system.  Fully  two- 
thirds  of  the  users  are  not  taxpayers.  If  an  unlimited  suiTrage  com- 
pels municipal  ownership,  placing  the  risk  of  loss  and  all  incidental 
expenses  upon  the  realty,  should  not  the  rates  be  fixed  so  as  to  bring 
its  ultimate  reward  in  the  shape  of  a  surplus  to  the  city  treasury? 

If  a  municipality  is  to  engage  in  the  business  <^  any  utility  it 
should  be  required  to  first  acquire  the  property  of  the  parti<nilar 
utility  then  in  existence.  There  may  be  reasonable  exceptions,  as 
in  the  ease  contemplated  by  the  New  York  law,  for  a  city  to  light 
its  own  streets  without  being  required  to  engage  in  commercial  light- 
ing. Any  theory  of  municipal  ownership  without  acquiring  the  prop- 
erty of  the  utility  in  existence  at  the  time  must,  if  reasoned  out  to 
a  conclusion,  abrogate  all  right  of  regulation  or  control.  On  the 
other  hand  the  denial  of  the  right  of  government  regulation  will 
surely  lead  to  competition  by  the  mumcipality  with  resulting  waste 
and  disaster. 

As  men  interested  in  water  works  you  will  note  that  in  only  15 
states  are  water  works  placed  under  the  control  of  commissions. 
The  reason  for  this  is  probably  due  to  the  fact  that  in  most,  if  not 
aU,  states  water  supplies  and  water  works  are  to  some  extent  under 
the  control  of  the  state  board  of  health. 

In  addition  the  franchises  imder  which  water  companies  operate 
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reserve  a  large  measure  of  control  to  the  municipalities.  As  a  rule 
rat^s  which  may  be  charged  for  water  as  well  as  hydrant  rental  are 
fixed  for  a  term  of  years  and  at  the  expiration  of  the  term  arc  sub- 
ject to  revision  under  a  new  contract.  Some  writers  believe  that 
local  control  is  the  proper  method,  and  that  commission  control  is 
wrong  in  principle,  and  tJie  much  mooted  question  of  local  self 
government  as  opposed  to  state  control  comes  to  the  front.  Here 
aeain  water  works  afford  the  best  field  for  investigation,  and  are 
the  most  prolific  in  argument  for  each  side  of  the  case.  Local  con- 
trol has  in  many  cases  demonstrated  its  futility.  Either  it  has 
been  so  (\isy  that  the  utility  company  has  been  left  to  do  as  it  pleased 
or  it  has  br  n  so  severe  that  the  utility  has  failed  to  survive.  As 
the  municipaUty  is  in  fact  a  party  to  a  contract  it  can  not  in  fairness 
be  left  to  interpret  and  change  its  terms.  Resort  must  therefore 
be  had  to  the  courts  or  a  commission,  and  for  the  present  the  logic 
of  events  points  to  the  commission. 

In  the  case  of  the  municipally  owned  utility  the  numatrement  is 
frequently  such  that  regulation  by  a  state  comniisaujii  has  been 
demonstrated  to  be  desirable.  If  commission  regulation  is  necessary 
for  companies  it  is  also  desirable  for  the  municipality,  and  all  utilities 
whether  publicly  or  privately  owned  should  be  subject  to  the  same 
regulation. 

The  same  system  of  accounts,  the  same  principles  governing 
charges  to  be  made  and  service  to  be  rendered,  should  apply  to  one 

the  same  as  to  the  other. 

It  must  not  be  inferred  from  the  rapid  spread  of  commission  leg- 
islation that  the  panacea  for  all  franchise  troubles  has  been  found. 
Franchisn  difficulties  have  always  existed,  from  the  time  that  Moscf? 
in  anger  struck  the  rock  twice,  and  it  is  not  suppos-able  that  they 
will  at  once  terminate.  Commissions  have  yet  to  demonstrate  their 
practicability  and  us(  fulness;  their  rulings  and  decisions  are  liable 
to  error.  Much  wiil  depend  upon  the  character  and  ability  of  the 
men  composing  the  commissions.  With  the  best  of  intentions 
equitable  and  just  results  will  not  always  result.  Their  work  should 
not  be  speedily  approved  nor  too  hastily  denounced. 

The  question  is  one  that  cannot  be  dismissed.  Public  and  pri- 
vate ownership  are  with  us,  and  are  bound  to  continue  in  varying 
proportions  for  years  and  even  generations.  The  investments  in 
privately  owned  utilities  are  growing  to  enormous  figures  and  the 
question  of  regulation  must  be  worked  out  with  patience,  fairness 
and  wisdom. 
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In  our  e3C|)erieiioe^in  the  design  and  operation  of  water  filtration 
plants,  we  have  learned  that  the  plant  with  intermittent  operation 
presents  the  most  difTicult  problems.  The  practice  in  the  past  has 
been  to  depend  almost  entirely  on  the  filters  themselves,  for  the 
overall  efficiency  of  the  plant,  and  to  give  very  little  attention  to 
the  design  of  the  settling  and  coag:ulating  basins.  There  is  little 
question  but  what  the  action  in  the  basins  and  in  the  filters  them- 
selves is  equally  important  in  getting  good  and  economical  results 
in  any  filtration  plant.  This  fact  ia  moat  emphatically  true  of  plants 
which  are  operated  intermittently. 

In  cases  where  the  plant  is  operated  perhaps  ten  hours  each  day, 
it  is  difficult  to  get  the  proper  conditions  of  water  applied  to  the  fil- 
ters during  the  first  part  of  each  run,  as  the  floe  has  almost  always 
settled  out  so  as  to  cause  the  first  water  applied  to  the  filters  to  be 
clear,  or  practically  so,  and  free  from  floe.  The  arranging  of  the 
basins  so  as  to  make  it  possible  to  handle  this  clear  water  and  to  pre- 
pare it  for  application  on  the  filters  is  one  of  the  most  difficult 
features  in  the  design. 

It  is  a  pretty  well  established  fact  that  thorough  mixing  of  the 
chemical  and  the  raw  water  when  first  pumped  into  the  basins  is 
well  worth  the  cost.  There  is  always  some  question  as  to  just  how 
far  it  is  wise  to  carry  thus  mixing,  as  each  water  presents  a  separate 
study  in  itself.  There  are  so  many  things  that  eatex  into  the  action, 
such  as  temperature,  turbidity,  etc.,  that  no  set  length  of  time  can 
be  taken  as  the  proper  time  for  midng.  The  length  of  time  also 
depends  on  the  degree  of  agitation.  If  the  mixing  is  obtained  by 
means  of  mechanically  driven  agitators,  the  time  required  is  much 
less  than  when  obtained  by  bafHing.  To  meet  different  tempera- 
tures, and  different  conditions  of  the  water,  it  is  probably  best  to 
subject  the  water  to  at  least  thirty  minutes  of  mixing  when  me- 
chanically driven  agitators  are  used,  and  at  least  an  hour  where 
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baffles  are  depended  upon.  These  periods  arc  based  on  the  use  of 
alum  as  a  coagulant,  and  are  taken  from  results  obtained  at  different 
plants.  If  lime  or  lime  and  iron  is  used  as  coagulant,  ihe  lenglli  of 
time  for  mixing  would  vary,  depending  upon  the  results  desired, 
Budi  as  to  the  degree  to  which  it  is  desired  to  soften  the  wat«r,  if 
eoftening  is  attempted.  The  figures  given  should  be  considered  as 
general  only,  and  not  be  construed  as  the  ones  to  use  for  aoy  and  all 
waters. 

After  the  water  has  had  the  chemioal  mixed  with  it  thoroughly, 
the  question  arises  as  to  the  best  means  of  treating  in  the  basins 
before  applying  to  the  filters.  This  second  stage  in  the  treatment 
should  depend  on  the  operation  of  the  plant.  If  the  operation  is 
continuous,  wc  find  that  the  water  should  lie  treated  in  the  basins 
in  such  a  manner  as  to  obtain  the  greatest  amount  of  sedimentation, 
and  at  the  same  time  carry  a  proper  Hoc  over  onto  the  filter  beds. 
In  ease  the  operation  is  intermittent,  it  is  best  to  give  the  water  the 
greatest  chance  for  sedimentation,  and  not  attempt  to  keep  any  floe 
in  suspmion.  In  this  way  the  water  at  the  start  of  any  run,  and 
at  any  time  during  the  run,  is  as  near  a  completely  settled  water  as 
possible.  This  would  also  be  the  condition  of  a  water  which  is  sub- 
ject to  treatment  in  large  settling  basins,  before  applying  to  the 
filters. 

To  prepare  the  flocless  water  obtained  as  outlined  above,  for  aj^ 
plication  to  the  filters,  the  best  plan  is  to  subject  it  to  another  thor- 
ough mixing.  It  is  well  to  arrange  this  secondan,'  mixing  so  that 
the  chemical  can  be  applied  at  several  different  points  and  periods 
before  the  water  reaches  the  filter.s.  We  have  found  that  it  is  con- 
venient to  be  able  to  apply  coagulant  at  J,  J,  |  and  1  hour  periods, 
just  i)rior  to  water  reaching  the  filter.  The  condition  of  the  water, 
and  the  temperature  should  determine  the  proper  place  for  appli- 
cation. 

This  paper  is  meant  to  deal  particularly  with  plants  where  the 
total  retention  period  in  the  basins  is  from  4  to  6  hours.  In  basins 
of  this  siae  it  is  possible  to  use  the  basms  as  settling  and  also  coagu- 
lating basins  combined.  As  indicated,  previously,  in  this  paper,  if 
the  operation  is  continuous,  the  mixing  at  the  entrance  to  the  badna, 
and  proper  arrangement  of  the  basins  will  put  the  water  in  good 
condition  for  application.  However,  in  intermittent  operation  ar- 
rangements should  invariably  be  made  for  appl3'ing  the  chemicals 
just  prior  to  passing  the  water  onto  the  filters.   The  design  of  this 
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secondary  treating  basin  sihould  be  given  very  careful  study,  as  the 
chemicals  should  all  be  decomposed  before  reaching  the  filters. 

The  question  may  aiiBe  as  to  why  it  is  necessary  to  design  filter 
plants  which  operate  intennittently.  This  is  a  very  natural  ques- 
tion, as  it  is  unquestionably  preferable  to  operate  a  filter  plant  con- 
tinuously. However,  the  matter  of  cost,  both  first  cost  and  that  of 
operation,  must  alwajrs  be  considered,  and  especially  in  the  smaller 
cities.  It  is  necessary  for  the  engineer  to  compromise  his  ideal  in- 
stallation to  fit  the  appropriation,  and  give  his  client  a  plant  which 
will  operate  at  a  minimmn  cost.  The  averago  city  of  less  than  3000 
people  dor?  not  operate  its  \Yatcr  works  plant  continuously,  and  al- 
most invariably  the  entire  operation  is  handled  by  one  shift,  and 
oilen  l)y  one  man.  It  generally  proves  to  be  much  cheaper  to  pay 
the  fixed  charge  on  the  extra  investment  necessar}^  to  give  the  city  a 
plant  that  will  fit  in  with  the  normal  operation  of  the  pumping  plant, 
than  to  cause  the  city  to  change  its  plan  of  operation,  and  add 
one  or  two  shifts  to  its  operating  force. 

With  a  properly  designed  plant  which  operates  intennittently, 
the  city  has  a  plant  which  will  fit  in  with  its  normal  operation,  and 
as  the  city  grows  nearer  the  sise  which  would  require  the  maximum 
capacity  of  the  plant,  it  can  well  afford  to  put  on  the  extra  help 
necessary  to  operate  continuously. 

It  is  evident  that  there  is  a  great  need  for  good  engineering  and 
careful  study  in  the  design  of  basins,  for  any  plant.  Some  of  the 
discredit  which  i-  <j:\vt'v  to  rnecharnral  filtration  could  have  been 
avoided  if  projM ;  :n  (  iiad  been  given  to  preparing  the  water  for 
treatment  on  the  hUer:<. 
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The  object  of  this  papnr  is  to  show  that  the  character  of  private 
plumbing  installations  and  tho  nontrol  of  phimbers  are  matters  of 
vital  interest  to  water  works,  uperators;  and  that  the  responsibihty 
of  water  works  officials  does  not  cease  with  the  dehvery  into  the 
street  mums  under  adequate  pi-essure  oi  a  clear,  germ-free,  whole- 
some water. 

The  water  departm^t,  knowing  intimately  by  ita  own  mveeti- 
gations  and  chemical  analyaes  the  character  of  water  supplied  to 
oonBumers,  is  in  the  best  possible  position  to  give  advice  regarding 
the  material  suitable  for  supply  pipes. 

The  amount  of  water  t  I  t  suppHed  at  the  source  is  always  greater 
than  that  actually  needed  for  use.  There  is  leakage  from  the  service 
pipes,  and  from  a  considerable  percentage  of  the  plumbing  fixtures 
in  the  houses,  nnd  water  is  allowed  to  run  uselessly  from  many  open- 
ings. In  many  cities  four  times  as  much  water  is  supplied  as  is 
actually  used.  The  greater  part  is  wasted  without  benefit.  It  is 
mainly  for  this  reason  that  the  control  of  plumbing  and  plumbers 
by  water  departments  is  absolutely  essential.  The  unnecessary 
draft  of  water  from  fixtures  may  be  checked  by  universal  metering 
and  the  adoption  of  a  schedule  of  rates  by  ndiich  the  pa3niient  of 
takers  is  dependent  upon  the  amount  of  water  passing  through  the 
meters. 

A  comparatively  small  percentage  of  services  are  metered,  how- 
ever, and  we  must  deal  with  the  problem  as  it  exbts. 

The  official  inspection  of  plumbing  work  in  cities  of  the  United 
States  began  about  the  year  1881.  In  this  year,  too,  the  first  c<Mn- 
plete  plumbing  code  was  adopted  and  among  the  cities  leading  in 
this  movement  were  Lawrence,  Massachufietts,  Washington,  D.C., 

■  Read  at  meeting  of  American  Water  Works  AMociation,  May  9  to  15, 
1916,  Cincinnati,  Ohio. 

*  S'ocrclary  and  general  superintendent,  ClarkabuTg  water  woiks  and  sew- 
erage board,  Clarksburg,  West  Virginia. 
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New  York  City,  Brooklyn,  New  York,  and  Chicago,  Illinois.  The 
official  control  of  plumbing  work  had  for  some  ycnrH  previously 
been  agitated  and  nrged  by  health  departments  and  by  persons 
interested  in  house  sanitation. 

It  was  but  natural  that  the  first  codes  were  enacted  and  enforced 
by  health  departments.  Later  on,  this  work  wa«  shifted  over  in 
some  cities  to  the  municipal  building  bureftus.  It  was  claimed  by 
gome  that  it  was  more  logical  to  include  the  duty  of  plumbing  in- 
spection with  the  numerous  other  functions  of  building  departments, 
and  practical  advantages  as  regards  the  filing  of  plans  in  particular, 
were  claimed  for  the  change  in  departments.  Still  even  at  this  day 
the  control  of  plumbing  in  the  majority  of  cities,  which  have  enacted 
a  code,  is  in  the  hands  of  the  health  commissioners  or  their  assist- 
ants, and  this  is  due  to  some  extent,  no  doubt,  to  the  popular  belief 
that  there  is  some  connection  between  bad  or  imperfect  plumbing 
and  disease. 

In  more  recent  years,  some  of  the  statea  have  enacted  laws,  pro- 
viding for  the  local  control  of  plumbing,  and  have  issued  general 
rules  for  plumbing  and  water  supply. 

Not  only  the  large  cities  of  the  eouiilry,  but  many  smaller  cities, 
towns  and  villages  have  adopted  plumbing  codes. 

The  more  condse,  comprdiensive  and  brief  a  plumbing  code,  the 
better  will  it  fulfill  its  purposes.  Cleamess  of  wording  is  essential. 
Each  paragraph,  each  rule  should  be  definite  and  there  should  be 
no  doubt  left  as  to  its  prcqpor  meaning.  No  arbitrary  interpretation 
of  a  rule  by  the  plumbing  inspector  should  be  possible. 

WHY  ABE  PLUMBING  CODES  BEQUIBBD 

The  wnier  is  a  tirm  believer  in  the  good  results  which  are  brought 
about  by  the  enactment  and  enforcement  of  plumbing  codes.  He 
has  noted  the  vast  improvements  which  have  taken  place  in  the 
past  ten  years  in  the  character  of  the  plumbing  wui  k  as  executed  in 
all  classes  of  buildings,  and  he  can  unhesitatingly  state  that  these 
improvements  are  due,  perhaps  more  than  to  any  other  cause,  to 
the  introduction  of  an  official  and  honest  supervision  of  plumbing  by 
municipal  authorities,  or  by  water  works  departments. 

In  these  years  the  art  and  craft  of  plumbing  have  made  wonderful 
advances  and  credit  for  this  also  belongs,  no  doubt,  to  respectable 
and  firat-class  plumbing  firms  to  be  found  in  every  city  or  town,  and 
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to  the  local  and  National  Associations  of  Master  Plumbers.  But 
as  in  every  herd  of  white  sheep  there  may  be  found  some  black  sheep, 
so  there  are  plumbers  and  plumbers,  and  it  must  be  said,  sad  though 
it  is,  that  some  men  of  the  trade  do  not  know,  or  if  they  know,  do 
not  wish  to  carry  out  a  contract  honestly  and  creditably,  whenever 
there  is  a  chance  to  "scamp  the  job."  Therefore,  to  prevent  imper- 
fect work,  plumbing  must  be  inspected.  The  best  men  in  the  trade 
do  not  object  to  such  inspection.  It  rather  protects  them  against 
unscrupulous  competitors.  House  owners,  as  well  as  tenants,  should 
likewise  welcome  the  introduction  of  a  code,  for  it  secures  to  them 
good  and  reliable  work,  and  protection  against  leaks  or  other  pliunb- 
ing  troubles. 

Every  plumbing  code  should  require  that  all  persons  working  at 
the  business  of  plumbing,  whether  as  a  master  or  as  a  journeyman 
plumber,  should  have  a  certificate  of  competency,  and  should  be 

registered. 

To  estahlisli  such  compel ency  and  rep;istration  over}'  code  provides 
a  board  of  plumbing  examiners,  before  whom  applicants  should  ap- 
pear for  examination,  and  who  determine  their  qualification  to  en- 
gage in  such  business. 

The  board  of  plumbing  examiners  should  consist  of  at  least  three, 
and  preferably  five,  membm.  One  of  these  should  be  a  master 
plumber,  anotiier  a  journeyman  plumber,  both  to  be  appdnted  for 
one  year  by  the  mayor,  under  approval  of  the  city  council.  The 
other  members  should  be  city  officials,  preferably  members  of  the 
water  and  sewer  departments  or  the  city  engineer's  bureau.  The 
board  should  hold  regular  business  meetings,  institute  the  examina- 
tions, and  issue  licenses  to  the  successful  applicants.  The  secretary 
of  the  board  should  keep  all  records,  books,  plans,  specifications  and 
other  papers  and  should  preferably  be  a  municipal  (^cer,  or  he  may 
be  the  supcrmtendcnt  of  tlie  water  department. 

All  licensed  plumbers  must  be  registered  and  should  l)e  required 
to  execute  a  bond  for  the  faidiful  performance  of  their  work,  the 
amount  of  the  bond  varying  from  $500  to  $3000,  according  to  the 
size  of  the  city. 

With  the  single  exception  of  repairing  leaks,  all  plumbing  should 
be  done  only  after  filing  plans  and  specifications  and  obtaining  a 
proper  permit  from  the  board. 

The  board  should  appoint  the  plumbing  inspectors.  They  should 
be  selected  only  with  reference  to  their  fitness  for  the  position;  po- 
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litical  favoritism  should  be  excluded.  Ozily  by  a  strict  adherence  to 
this  rule  can  an  efficient  corps  of  inspectors  be  maintained. 

When  the  plumbing  work  in  a  buOding  has  been  completed,  tested, 
and  inspected,  the  board  issues  to  the  plumber,  upon  his  request,  a 
certificate  of  inspection  that  the  work  lias  Innm  properly  performed 
as  required  l>y  the  provisions  of  the  code.  To  make  such  a  certifi- 
cate of  value  to  the  owner  of  a  buiMiri':!,  it  should  have  the  siprnfitiire 
of  the  plumbing  inspector  and  of  the  superintendent  of  the  water 
department. 

WHAT  CITY  DEP^UITMENT  SHOULD  CONTROL  PLUMBITTO 

The  writer  has  already  mentioned  that  inspection  is  carried  out 
either  by  boards  of  health,  or  hy  building  departments.  There  are, 
however,  other  muoicipal  deijartuient.s,  who  are  interepfed  in  the 
plumbing  code,  namely:  the  water  works  department  or  board,  the 
sewer  department  or  board,  the  city  engineer's  or  city  manager's 
office,  and  the  fire  department. 

There  is  much  to  be  said  io  favor  of  having  the  plumbing  con- 
trolled by  a  water  works  department,  as  is  at  present  the  case  in 
Clarksburg,  West  Virginia.  A  good  plumbing  code  is  of  inestimable 
importance  to  a  water  works  department.  The  absolute  control  of 
plumbers  is  quite  necessary  in  order  that  the  house  installation  may 
be  of  a  satisfactory  character.  This  control  also  consists  In  obtain- 
ing proper  reports  on  this  installation  for  filing  in  the  water  depart- 
ment's office. 

In  England,  for  instance,  the  various  j^rivate  water  companies 
have  eaeh  its  own  set  of  very  complete  rey;ulation5?  as  to  the  thiek- 
TH  ss  weight  and  quality  of  pipes  and  fittings  to  be  used  for  service 
supply. 

WHAT  POINTS,  BESIDES  THE  OENEKAL  ONES  MENTIONED,  SHOULD  A 

CODE  EMBRACE 

The  following  are  some  of  the  essentials: 

(a)  It  should  specify  the  use  of  proper  plumbing  materials  and 
require  first  class  workmanship. 

First  class  work  imp'ies  both  good  materials  and  a  careful  laying 
out  and  carrying  on  of  the  work. 

(b)  Safety  requires  of  the  entire  work  freedom  from  leaks  in  sup- 
ply pipes. 
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(e)  It  should  strive  to  introduce  safer,  simplified  and  more  eoo- 
nomic  plumbing  systems  and  layouts. 

(d)  It  should  consider  the  possible  relation  between  plumbing  and 
preventable  disease. 

(e)  It  should  provide  proper  material  and  sizes  of  service  and 
house  supply  pipes,  and  thus  insure 'a  sufficiency  of  wholesome  hot 
and  cold  water. 

ff)  It  should  provide  proper,  strong  and  desirable  water  fittings^ 
faucets,  hallcocks,  tanks,  etc. 

(g)  It  should  make  provision  against  both  waterhanmier  and 
noise  in  the  house  service  pipes. 

A  good  mechanic  knows  how  to  guard  against  waterhammer  in  a 
supply  system.  The  entire  abolisbment  of  noises  in  the  water  pipes, 
boUeis,  and  in  flushing  tanks  is  desirable,  but  not  always  ea^y  to 
attain. 

(h)  It  should  guard  against  the  freesing  of  water  pipes  and  also 
efficiently  prevent  any  undue  waste  of  water. 

The  last  two  requirements  are  of  so  much  importance  that  they 

will  be  dealt  with  at  lenp:th  further  on. 

In  addition  to  the  above,  the  plumbing  code  should  provide  that 
none  but  tappers  employed  by  the  water  department  should  be 
permitted  to  tap  any  street  water  main. 

The  work  of  cliiciciit  municipal  or  private  water  workfc>  bhoul  l  not 
be  restricted  to  the  routine  duties,  which  consist  in  providing  in 
the  city  service  reservoirs  and  in  the  city  water  maiuij  a  wholesome, 
germ-free  supply  of  clear  water. 

Such  bureaus  should  always  have  a  higher  aim  in  view,  namely  of 
having  a  perfect  control  of  the  supply  at  the  house  faucets,  in  the 
house  storage  tanks,  in  the  basins,  bathtubs  or  other  ablution  fix- 
tures, and  even  of  the  drinking  water  at  the  consumer's  table.  The 
water  delivered  to  the  consumers  should  be  without  color,  bad  odor 
or  bad  taste,  and  free  from  deposits  of  sediment  or  rust  in  the  house 
pipes. 

Moreover,  a  matter  of  vital  interest  to  the  water  department,  and 
no  less  to  the  taxpayers,  is  the  prevention  of  ali  unnecessary  wa.s/e 
oj  water.  This  matter  becomes  serious,  where,  owing  to  droughts, 
there  is  a  threatening  shortness  in  the  public  water  supply.  Can  it 
be  efficiently  accomplished,  and  if  so,  by  what  means? 

Effidoit  water  works  departments  have  learned  to  cope  with  this 
question  in  street  mains,  but  they  should  go  a  step  further  and  strive 
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to  prevent  waste  of  water  from  consiimors'  fittings  and  in  water 
takers*  premises.  To  the  average  laj'man  a  slight  leakage  seems  an 
unimportant  matter  and  he  is  apt  to  overlook  the  fact  that  the  effect 
of  slight  leaks,  if  constant,  is  vastly  increased  by  the  time  factor. 
A  mere  dribble  from  a  faucet,  if  allowed  to  nm  on  unchecked  for 
tweliFie  monthflf  often  amounta  to  mm  than  the  annual  tax  for  water. 
In  cities  and  towns,  where  the  unrestricted  constant  supply  system 
is  used  exdusivelyi  it  is  of  the  utmost  importance  that  the  waste  be 
dieclced,  however  unpopular  or  unpleasant  the  application  of  waste- 
prefventing  measures  may  appear  to  be. 

Hie  existing  water  pressure  has  a  considerable  bearing  upon  the 
volume  of  water  running  to  waste  from  defective  fittingSt  and  this  * 
is  another  point  ignored  by  water  takers. 

While  waste  of  water  due  to  badly  constructed  apparatus,  or  fit- 
tings, or  to  defective  workmanship  can  and  is  prevented  by  the  de- 
partment's plumbing  supervision,  where  the  department  has  the 
power  to  regulate  by  code  the  character,  strength  and  arrangement 
of  pipes,  faucets,  tanks,  cisterns,  fittings,  boilers  and  plumbing  fix- 
tures, much  of  the  waste  going  on  in  buildings  is  under  direct  control 
of  the  consumers.  This  refers  not  only  to  waste  caused  by  faucets 
carelessly  left  running,  but  also  to  the  waste  due  to  wilfuUy  keep- 
ing faucets  opra.  Then  we  have  another  waste,  due  to  running 
water  off  from  the  hot  water  faucet  in  cases  where  a  circulation  pipe 
is  omitted;  still  another  is  the  wilful  running  of  fauoets  to  get,  in 
summer,  cool  water  for  drinking;  sometimes  it  is  caused  by  a  cold 
water  pipe  being  in  contact  with  hot  water  or  sff^-\m  pipes  or  by  its 
being  carried  near  a  kitchen  or  laundry  ceiling,  where  much  heat 
accumulate?. 

Consumers  are  likewi^''  rr  spoii^ihle  for  hidden  wastes  from  un- 
derground service  pipe.i  whali  iiave  become  corroded  or  broken. 
Then  there  is  the  waste  due  to  ordinary  wear  and  tear,  caused  for 
instance  by  worn-out  washers  in  fauoets  or  tank  balleoeks. 

Fittings  in  private  houses  are  much  more  difficult  to  control  than 
those  in  public  or  semi-public  buildings.  Hence  the  water  depart- 
ment should  have  proper  authority  to  enforce  a  penalty  for  neglect 
of  the  water  fittings,  and  also  for  wilful  waste.  In  many  cities  and 
towns  this  is  quite  a  customary  measure  of  prevention. 

All  well-organized  and  efficient  municipal  or  private  water  works 
departments  issue  a  set  of  rules  and  regulations  governing  the  use 
of  water.  These  rules  should  be  explicit  and  they  must  be  impar- 
tially enforced.   Some  of  the  points  to  be  covered  by  the  rules  are: 
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Taps  and  service  pipes  to  be  of  size  prescribed  by  the  water  de- 
partment. They  shall  be  run  into  the  buildings  only  by  licensed 
plumbers,  who  must  file  an  application  stating  the  material  to  be 
used.  The  coimectioii  to  be  inspected  before  being  covered  up  to 
guard  against  poor  workmanship  or  imperfect  fittings. 

All  water  takers  are  required  to  maintain  the  entire  inside  water 
system  in  good  condition  and  repair.  They  shall  also  proteet  all 
pipes  and  fixtures  from  freesing. 

A  further  precaution  to  prevent  waste  of  water  consists  in  the 
annual  inspection  of  all  water  fittings  by  water  department  inspectors. 

If  space  permitted,  the  speaker  could  take  up  numerous  details 
regard  1 1  iL^  the  water  supply  of  buildings.  Suffice  it  to  mention  but 
a  few  points. 

In  some  English  towns  (like  Manchester  and  Liverpool)  all  water 
fittings  are  tested  and  stamped  by  the  water  departments  and  only 
stamped  fittings  are  permitted  to  be  used.  In  our  own  country 
such  a  far-reaching  control  or  discrimination  is  neither  practicable 
nor  desirable,  but  owners  of  houses  should  be  cautioned,  in  their 
own  interest,  to  specify  or  purchase  only  fixtures  and  fittings  made  by 
manufacturers  of  first  class  reputation.  The  difference  between 
such  fittings  and  cheaper  ware  is  usually  but  slight,  whereas  the  cost 
of  removini:^  and  renewing  fittings,  which  turn  oat  to  be  defective 
and  unsatisfactory,  is  considerable. 

The  examination,  lirensinp;  and  control  of  plumbers  who  wish  to 
do  any  work — contract  or  jobbing,  new  work,  alteration  work  or 
repairs — in  connection  with  the  wat^r  works  system  of  a  city  or 
towii;  arc  niatlers  of  vital  importance  to  a  water  department.  To 
exercise  such  control  without,  in  Komc  cases,  some  friction  being 
created  is  not  always  easy,  but  muc|i  can  be  accomplished  in  this 
direction  and  trouble  and  misunderstandings  avoided  by  a  firm  and 
tactful  conduct  of  the  men  who  comprise  the  board. 

It  is  decidedly  to  the  interest  of  all  water  works  plants  that  per- 
mission should  be  obtained  to  do  work  in  buildings.  The  syste- 
matic filing  of  plan.s.  of  the  specifications,  of  the  record  plans,  show- 
ing the  location  of  the  fittings,  and  of  diagrams,  giving  the  number, 
style  or  type,  size  and  material  of  fittings  acts  as  a  decided  mea.snre 
of  protection  to  property  ownei-s.  It  should,  therefore,  be  uai- 
versally  encouraged. 

The  plan  which  has  been  a(lo;)ted  and  wliicli  ia  being  carried  out 
by  the  water  works  and  sewerage  board  of  Clarksburg,  West  Vir- 
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ginia,  to  license  and  control  all  plumbers  is  a  thoroughly  good  one, 
and  the  measure  is  a  just  one,  protecting  as  it  does  the  wnier  dcpart- 
Tnent,  the  eonsciontioiis  and  honost  plumber,  the  realty  interests  and 
the  ovvnei-s  and  tenants  of  the  buildings. 

Some  water  work.s  plants,  even  those  where  the  water  is  purified 
by  filtration  on  a  large  .scale,  fail  to  give  entire  satisfaction,  because 
of  troubles  existing  and  persisting  from  the  point  where  the  water 
leaves  the  main  until  it  reaches  the  consumer.  Under  such  condi- 
tions arise  numerous  troubles  and  complaints  of  the  water  takers. 

It  is  the  business,  and  the  duty  of  a  progressive,  broad-minded 
and  public-spirited  board  to  thoroughly  investigate  each  complaint, 
no  matter  how  trivial  it  may  appear  to  be.  Occasionally  the  con- 
sumer finds  it  nero.^siary  to  complain  of  dirty  watci*.  and  this  may  be 
caused  by  accumulation  of  deposits  and  rust  in  old,  worn-out  serv- 
ices, which  cause  the  l)enerits  due  to  the  filtration  plant  to  be  lost, 
thouph  there  may  be  (jfher  causes. 

The  Clarksburg  water  works  and  sewerape  board  instituted  hist 
year  a  very  excellent  plumbing  code  embracing  all  safe  and  estab- 
lished method.'*  of  supplying  water  to  buildings  and  generally  all 
classes  of  work  usually  done  by  plumbers,  a  copy  of  which  was  fur- 
nished to  every  water  works  department  in  this  country  and  Canada. 

A  water  works  department  may  control  some  of  these  points,  and 
in  others  it  can  do  much  to  retain,  or  regain,  the  confidence  of  the 
water  consumer  by  practical  advice  and  by  intelligent  and  prompt 
action  in  remedying  the  troubles  complained  of. 
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Water  pressure  ia5  pounds  per  square  inch.   The  price 
per  1000  V.  S.  gallons,  25  cents. 


Water  Just  Dhipping 

15  gallons  per  day. 
105  gallons  per  week. 
5,475  gallons  per  year. 

Cost  per  day.   ?0.00;i75 

Cost  per  week  02G25 

Cost  per  year   1.3G875  Water  Leaking  THRoirrsn 

One-sixty-fourth  of  an 
Inch  Aperture. 

98  gallons  per  day. 
686  gallons  per  week. 
35,770  gallons  per  year. 

Cost  per  day   SO. 02 

Cost  per  week  17 

Cost  per  year   8.94 


1 

Water  Leaking  Turoucjm 
One-thirty-sbcond  of  an 
Inch  jXpertpre. 

543  gallons  per  day. 
3,801  gallons  per  week. 
198,195  gallons  per  year. 

Cost  per  day   JO.  14 

Cost  per  week  9.-, 

Cost  per  year   49.55 
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SECTIONS  OF  PIPE  8H0WIN"0  SOME  CAUSES  OF  WATER  WASTE  AND 

REDUCED  PRESSURE 

These  illustrations  show  only  a  few  of  the  many  causes  of  tiie  waste 
of  water,  as  well  as  the  reduced  pressure  resulting  from  the  had  con- 
dition of  service  pijjes  and  house  fixtures. 


Fu;.  1.   The  Effect  of  Coh- 
RosioN  ON  Black  Ikon  I'ite 

WHICH  HAS  BEEN  KaTEN 

Tnnorcar 

This  is  a  very  pominon  form 
of  IrakaRO. 


Fig.  4.    Ikon  I'ipe  Damaced  hy  Unequal 
Settlement. 

In  this  ca.so  (ho  frai'turc  is  lotiKitudiiiully  along 
the  seam  ami  readily  admits  of  large  leak.s. 


Fio.  2.   A  liEAKiNo  Wiped  Joint 
Due  to  poor  workmanship. 


Fig.  5.   Combination  of  Corrosion  and 
Leakage. 

Tills  one-half  inch  pipe  is  so  corroded 
that  the  opening  would  scarcely  admit  of 
a  verv  small  stream. 


Fig.  3.   Examples  of  Badly  Corroded 
Service  Pipes. 

It  frequently  occurs  that  the  failure  of 
water  to  reach  the  third  or  even  the  .second 
story  of  a  building  is  cau.sed  not  by  lack  of 
pressure  in  the  street  mains,  but  by  corrod- 
ed service  pipes. 


Fig.  6.   The  Effect  of  Electroly- 
sis ON  Lead  Service  Pipe. 

The  lead  has  been  eaten  com- 
pletely away  in  one  place,  permitting 
a  considerable  leak. 
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In  conscquonco  of  corrosion  and  leakage,  cases  nro  frequontly 
found  where  the  pressure  on  the  street  main  as  taken  at  tlie  hydrant, 
is  100  pounds  .uxl  tliat  on  the  first  floor  of  an  adjacent  dwelling  is 
only  3  or  4  poutirls.  This  condition  when  discovered  can  be  cor- 
rected only  by  rejjhicing  the  old  service  pipe  by  a  new  one.  It  can 
be  prevented  to  a  great  extent  wlien  the  service  is  first  laid  by  ex- 
ercising care  in  the  selecticm  of  materials  used  and  by  procuring  good 
workmanship. 

DlSCUSSIOiW 

Mr.  George  Houstok:  Mr.  President,  in  cities  where  most  of 
tlie  water  used  is  used  without  being  metered,  the  advice  and  rec- 
ommendations contained  in  this  paper  are  very  good  and  opportune. 
The  speaker  hns  had  several  years'  experience  in  tliis  way  of  fur- 
nishing water,  and  all  of  the  troubles  mentioned  therf  ir^  re  very  real. 
In  order  to  pet  away  from  fheni.  we  adopted  the  general  metering 
system,  and  our  troubles  vunisheil.  It  was  found  that  notwithstand- 
ing all  of  the  rules  reconunended  in  this  i>aper,  the  waste  of  water 
went  on  just  the  aiune.  Inspections  followmg  inspections,  a  niontli 
apart,  three  months  apart,  six  months  apart,  and  sometmxes  xinme«U- 
ately  after  making  the  inspection,  have  found  the  parties  usmg  water 
wasting  it  just  the  same,  or  permitting  it  to  run  from  the  faucet  to 
cool  ginger  ale,  as  has  been  mentioned  here,  in  summer,  or  refriger- 
ating anything  that  they  wished  to  keep  cooL  Those  in  charge  of 
the  premises  would  promise  not  to  do  so  any  more,  but  have  been 
found  inside  of  twenty-four  hours  doing  the  same  thing  again.  In 
order  to  stop  water  waste  in  that  way  it  would  be  necessary  to  have 
a  man  on  tlH>  job  all  the  time.  There  is  no  othrr  way  to  stop  it. 
The  only  thing  that  is  on  the  job  all  the  time  to  look  after  waste  is 
the  water  meter.  If  all  of  the  cities  or  water  companies  that  are 
troubled  with  the  sort  of  complaint  mentioned  in  this  paper  would 
adopt  a  general  metering  system  they  would  do  away  with  very 
much  of  their  trouble  in  that  line.  We  are  not  worried  in  our  city 
to  any  extent  about  any  water  going  to  waste. 

In  one  case  where  we  had  a  consumer  that  we  thouglit  was  using 
more  water  than  he  should  under  flat  rates,  we  raised  the  assessment, 
and  he  came  down  and  swore  off  a  number  of  charges  that  we  had 
made  against  him,  and  of  course  his  oath  had  to  be  taken  and  a  re- 
duction made  in  the  items  charged  for.  Shortly  after  tliat  took  place 
the  speaker  prevailed  on  the  water  board  to  give  us  authority  to 
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install  a  meter  on  the  premises  at  the  city's  expense.  The  party 

was  away  at  that  time  on  a  vacation  and  there  was  nobody  around 
the  premises  but  the  hired  help.  We  installed  the  meter  at  the 
curb  line,  and  the  first  month  after  that  his  water  bill  which  had 
previously  hpfm  about  SS  semi-annually  was  $14  and  some  cents 
for  the  inuiiLh.  That  was  the  result  of  the  installation  of  a  meter. 
One  of  our  leading  physicians  who  was  paying  S6  semi-annually 
objected  to  that  rate,  and  the  rate  was  cut  down  to  $4.  We  put  a 
meter  on  his  premises  immediately  after  that,  and  the  first  month 
his  bill  was  $14. 

Those  are  two  eases,  but  a  great  number  similar  to  tiiem  could  be 
enumerated.  The  speaker  is  a  member  of  our  board  of  plumbing 
examiners  and  has  been  stnoe  its  organisation.  We  do  not  attempt 
to  oontnd  the  plumbing  inside  of  the  house,  except  as  may  be  neces- 
sary from  the  standpoint  of  health,  namely,  with  reference  to  sewer- 
age plumbing.  We  have  never  attempted  to  have  anything  to  say 
about  the  plumbing  arr;inp:ements  in  the  house  otherwisf\  We  put 
the  water  service  in  up  to  the  curb  line  The  property  owner  through 
his  licensed  plumber  takes  out  the  pt  rmit  and  goes  on  into  the  house 
with  it.  We  simply  require  that  the  city  shall  be  secured  against 
any  waste  or  leakage  that  is  the  fault  of  poor  plumbing  in  the  prem- 
ises by  having  a  meter  placed  there  by  the  property  owner.  We  re- 
quire plumbers  to  give  a  bond,  not  for  the  work  done  inside  of  the 
house,  but  simply  to  protect  the  city  against  accidents  occurring 
through  ncfi^ect  to  properly  perform  his  work  in  the  street. 

Mr.  a.  a.  Rbdibb:  The  paper  as  a  whole  is  an  excellent  one  and 
a  timely  one  for  us  to  consider.  The  point  mentioned  by  the  last 
speaker  is  one  to  which  we  can  all  give  a  great  deal  of  thought, 

namely,  the  necessity  of  the  control  of  fixtures  inside  of  buildings, 
whether  that  should  be  done  through  the  board  of  health  or  the 
water  department  or  any  other  special  department.  The  speaker's 
own  feeling  in  the  matter  is  that  vvh.it  i.s  generally  included  as  the 
sanitary  plumbing  should  be  directly  under  the  charge  of  the  board 
of  health,  because  that  is  the  only  point  where  the  health  factor 
enters  m.  Itisbesttostrengthen  the  powers  of  the  boards  of  health 
at  all  times;  by  all  means  let  them  have  the  control  of  the  sanitary 
plumbing. 

The  rules  laid  down  for  governing  plumbers  as  outlined  in  the 
paper  are  accepted  as  good  practice  and  represent  the  requirements 
of  examination  and  licensing  that  are  pretty  commonly  used. 
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We  g:o  a  little  furthpr  in  our  own  practice  in  requiring  that  every 
employee  of  a  licensed  plumber  shall  have  a  card  of  identification 
on  his  person  nt  all  times  during  working  hours,  so  that  we  inay  be 
Bure  that  no  employees  are  working  except  under  license  issui-d  by 
the  department.  We  have  a  provision  that  a  licensed  plumber  may 
service  pipe  from  the  curb  line  into  the  house;  but  we  require 
tliat  such  work  shall  be  inspected  ata  nominal  charge  by  ourselvea. 
The  fact  is  that  in  all  the  years  that  we  have  had  that  provisioDy  no 
lioenaed  plumber  has  ever  taken  advantage  of  (hat  permisBion.  We 
do  all  the  work  from  the  main  to  the  curb,  and  we  can  do  it  ao  much 
cheaper  than  the  plumber,  that  is,  cheaper  to  the  consumer  or  to 
the  owner  than  the  plumber,  that  we  are  not  troubled  by  ever  hav* 
ing  to  inspect  pipes  laid  in  streets  by  licensed  plumbers. 

The  question  of  leakage  in  house  fixtures  became  a  very  serious 
one  with  us.  Five  years  ago  we  made  a  pitomet€r  survey  of  the 
entire  city  so  far  as  the  mains  were  concerned,  .\fter  having  proved 
definitely  that  the  leakage  in  the  system  of  mains  compnsmg  nearly 
80  miles  was  almost  negligible,  we  carried  the  inspection  farther, 
putting  the  same  survey  on,  and  demonstrated  absolutely  that  54 
per  cent  of  tlie  leakage  whidi  was  disclosed  by  the  pitometer  survey 
was  traceable  to  the  house  fixtures.  There  was  a  very  smali  amount 
in  the  mains  but  a  very  much  larger  percentage  in  the  house  fixtures. 
That  was  the  beginning  of  a  campaign  to  diminate  this  heavy 
amount  of  leakage,  and  from  then  on  we  have  been  metermg  rapid^. 

Probably  we  have  all  had  the  experience  of  having  a  licensed 
plumber  tell  some  of  our  customers,  in  case  of  a  high  bill,  that  it 
was  impossible  that  the  customer  could  ha\'e  used  that  amount  of 
water  during  the  length  of  time  covered  by  the  bill;  that  it  could 
not  possibly  pass  through  the  meter;  that  the  meter  is  wrong.  Now 
we  have  not  been  at  all  bashful  in  our  remarks  about  plumbers  who 
were  telling  our  customers  that.  We  have  simply  said  in  so  many 
words  without  mincing  matters,  that  the  plumbers  did  not  know 
what  they  were  talking  about.  We  are  gradually  making  the  plumb* 
era  come  to  time  on  that,  and  we  have  found  that  they  do  not  know 
very  much  about  the  quantity  of  water  that  will  pass  through  a 
given  size  of  pipe.  We  are  getting  fewer  and  fewer  of  those  com- 
plaints; but  there  are  stiU  some  plumbers  who  think  they  know  more 
than  any  water  department  can  show  them  in  r^^d  to  the  amount 
of  water  that  can  pass  through  certain  pipes  under  certain  pressure. 
Our  men  are  trained  to  find  leaks  on  the  customer's  line.   When  we 
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have  trouble  through  the  agency  of  the  plumber  telling  people  that 
there  is  no  leak  in  oertain  prenufle8»  we  go  there  and  show  them  the 

leaks. 

Now  the  speaker  believes  in  the  control  of  the  plumbers,  and 
when  we  find  that  a  certain  plumber  has  reported  that  there  is  no 
leak  we  get  after  that  man  and  show  him  how  to  riotect  leaks  in 
the  right  way;  so  that  gradually  that  trouble  is  lessening. 

Mr.  Highland  has  stated  that  taps  and  service  pipes  should  all  be 
of  the  size  prescribed  by  the  water  department.  That  is  all  right. 
Then  he  says  that  they  ehall  be  run  into  the  buiUingB  only  by  li- 
censed plumbers  who  must  file  an  application  stating  the  material 
to  be  used.  That  provision  is  unwise  to  be  worked  into  any  plumb- 
ing code  in  the  country.  The  time  is  coming  when  more  and  more 
of  the  departments  and  companies  supplsnng  ^ter  will  insist  cm 
carrying  supplies  from  the  main  to  the  meter  point,  li  you  have 
the  meters  at  the  curb  line,  that  is  all  right  and  very  easy;  but  the 
majority  of  us  do  not  stop  at  the  curb  for  metering,  we  go  on  into 
thr^  hnu?;r  nnd  set  the  meter  in  the  house  or  tbn  fnrtory  or  whatever 
it  may  be.  You  do  not  find  any  gas  company  that  allows  a  licensed 
plumber  to  lay  any  part  of  their  services  into  the  house;  you  do  not 
find  the  electric  light  companies  allowing  some  contractors  to  run 
wires  up  to  the  meter  from  a  given  point  out  on  the  feed  line;  and 
there  is  no  difference  in  that  regard  between  water,  gas  and  eleo- 
tridty.  We  must  stop  this  practice  of  aUowing  licensed  plumbers 
or  any  contractors  to  carry  the  water  from  the  main.  By  our  car- 
rying the  services  all  the  way  into  the  house  or  building,  whatever 
kind  it  may  be,  we  have  eliminated  much  of  these  troubles  that  are 
complained  of. 

The  speaker  wants  to  agree  with  the  last  speaker  that  his  entire 
paper  points  to  the  need  of  meters;  and  when  we  havo  meters  on  100 
per  cent  of  our  total  scrvif-f^^  wo  will  find  that  we  will  need  just  a 
very  few  simple,  effective  rules  to  govern  this  whole  situation  and 
not  an  elaborate  plumbing  code. 

Mr.  a.  Pbescott  Folwell:  In  regard  to  what  the  last  speaker 
said  as  to  the  desirability  of  having  the  plumbing  run  all  the  way 
into  the  house  by  the  city,  the  speaker  understands  that  the  oode  of 
rules  suggested  here  would  have  the  dty  run  the  plumbing  to  the 
eurb;  but  thinks  the  idea  of  both  speakers  was  to  have  the  city  run 
the  pipes  to  the  meter  box;  it  happens,  however,  that  the  writer  of 
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the  paper  lives  in  West  Virginia  where  his  meters  are  pUoed  at  the 
curb,  and  the  last  speaker  lives  in  New  Jersey  where  the  meters  are  • 
l^aoed  in  the  cellar.   Probably  they  agree  that  the  city  should  nm 
the  pipe  to  the  meter  wherever  it  is  placed,  and  the  private  plumber 
run  it  from  the  meter  to  the  fixtures. 

Mr.  J.  N.  Chester:  The  inquiry  will  naturally  come  from  pri- 
vate companies,  as  to  who  is  going  lo  bear  the  expense  of  running 
to  the  curb,  or  who  is  going  to  bear  the  expense  of  running  to  the 
cellar?  If  the  water  company  lays  the  pipe  into  the  cellar,  who  is 
going  to  stand  the  additional  006t7  The  rates  that  must  be  charged 
either  by  public  or  private  water  works  are  in  justice  predicated  on 
the  investoiettt,  and  if  the  services  are  run  into  the  oeDar  at  the 
expense  of  the  plant  it  will  mean  an  additional  investment  equal 
to  the  amount  that  either  the  dty  or  the  private  company  must 
pay  in  so  doing. 

All  of  these  things  must  he  taken  into  consideration  with  reference 
to  the  return  the  owncrshiji  L^ets  from  tlip  inv(^«tmont,  whether  it  is 
a  private  company  or  a  municipal  corporation.  Another  thing  that 
has  interested  the  speaker  in  this  paper  and  in  the  first  speaker's 
remarks  is  in  regard  to  the  amount  of  water  that  is  not  accounted 
for.  There  are  various  estimates  made  as  to  what  this  amounts  to, 
and  that  is  the  thing  that  has  interested  the  water  consumption  com- 
mittee and  that  we  endeavored  to  get  at;  the  one  thing  regarding 
which  we  would  like  to  see  some  data  brought  out  in  this  discussion; 
that  is,  if  it  Is  not  too  far  afield  from  the  character  of  the  paper. 

Mr.  Theodore  A.  Leisen:  There  are  sevml  questions  in  this 

paper  that  the  speaker  thinks  are  worthy  of  very  serious  considera- 
tion. The  inspection  of  plumbmg  generally  would,  in  the  opinion 
of  the  speaker,  be  better  left  to  the  boards  of  health  or  such  other 
parties  a.*-  iiuiy  control  it.  W  here  there  is  a  sewerage  board  it  might 
be  very  appro jji  iiiti  for  them  to  inspect  all  plumbing:  the  inspection 
of  the  water  pipes  unquestionably  ought  to  come  under  the  water 
board  or  wato*  departmMit,  and  in  that  inqjection  for  the  protec- 
tion of  the  water  board  or  department  it  is  essential  that  they  should 
determine  the  sise  of  the  pipe  not  merely  from  the  main  to  the  curb, 
but  abo  at  least  through  the  lower  portion  of  the  house.  Many 
superintendents  have  probably  had  experience  with  comphdnts  from 
lack  of  supply  in  the  upper  stories  of  houses.  The  water  department 
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is  almost  invariably  blamed  for  not  furnishing  a  proper  supply,  when 
in  moBt  instances  the  trouble  is  due  to  the  fact  that  the  pipes  leading 
through  the  basement  are  too  small  to  supply  the  number  of  head- 
ers running  to  the  upper  stories.  That  is  one  point  that  the  inspec- 
tion by  the  waLer  department  ouglit  to  cover. 

We  ail  recognize  that  the  question  of  leakage  would  be  largely 
oontrolled  by  the  universal  adoption  of  meters.  If  metering  were 
universally  adopted  the  waste  would  not  be  a  matter  of  very  serious 
oonsideratioii  to  the  water  department,  unless  it  was  deficient  m 
the  source  of  supply.  Consumers  should  only  use  the  water  that 
they  require  for  legitimate  purposes  and  not  allow  it  to  run  to  waste. 

The  paper  as  a  whole,  in  some  points  goes  rather  too  much  into 
detail  as  to  the  method  of  carrying  out  the  suggestion  and  rules; 
that  should  be  left  in  rather  more  general  terms  than  it  has  been  in 
this  paper,  because  of  the  varying  conditions  in  dififerent  localities. 

Mh.  ¥.  J.  Connob:  Will  Air.  Reimer  please  state  what  land  of 
services  they  use;  are  they  lead? 

Mr.  a.  a.  Reimer:  Our  practice  has  been  for  small  ser\nces  up 
to  1-inch  tap,  to  lay  heavy  lead  pipe  from  the  mains  to  the  curb 
line,  and  there  change  to  G^nlvanized  wrought  iron  pipe  of  the  small 
sizes,  and  use  wrought  iron  all  the  way  through,  the  very  highest 
grade  of  pipe  that  we  can  get. 

Mb.  F.  J.  Connor:  How  do  you  handle  your  consumers?  Do 
you  make  them  put  up  a  deposit?  Bxve  you  a  schedule  of  cost  that 
covers  the  whole  service  from  the  main  to  the  curb  along  the  short 
side  of  the  street?  Or  do  you  figure  from  the  short  or  long  dde  of 
the  street? 

Mr.  a.  a.  Reimer-  East  Orange  is  a  municipal  department,  not 
a  private  w^ater  compajiy,  supplying  the  city.  We  have  a  set  of 
rules  governing  all  those  matters.  We  require  what  might  be  called 
a  "permit  fee,"  and  we  make  no  charge  for  the  tap  or  supply  pipe 
as  we  call  it  from  the  main  to  the  curb.  From  that  point  on  we 
charge  a  given  price  per  foot  for  the  amount  of  pipe  laid,  so  that  a 
man  away  back  f rcmi  the  street  furtlier  than  some  one  else  pays  no 
more  to  cover  the  additbnal  distance.  They  pay  a  unit  price  per 
foot  for  the  service  pipe  from  the  curb  line  into  the  buildmg,  varying 
with  the  sixe  of  the  pipe. 
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Mr.  F.  J.  Connor:  In  other  woidSy  the  aervioe  from  the  mam  to 
the  curb  is  free  service? 

Mr.  a.  a.  RiiiMER:  We  charge  the  consumer  Qothiiig  for  that. 
We  do  not  ooneider  that  the  permit  fee  paid  covers  the  cost  of  the 
service  from  the  mam  to  the  •ouiIk  We  charge  that  to  capital 
account. 

Mr.  F.  J.  Connor:  In  that  case  the  fee  that  you  charge  practic- 
ally covers  the  cost  of  the  service,  so  that  in  reality  it  is  not  a  free 
service? 

Mb.  a.  a.  Rmiaai:  We  do  not  consider  it  as  in  any  sense  a  per- 
mit for  the  service.  We  capitalize  our  connections  from  the  maUi 
to  the  curb,  and  the  fee  paid  is  pure^  a  iio^rae  fee,  that  is  all,  and 
it  is  so  regarded  in  our  finances. 

Mr.  F.  J.  Connor:  Until  about  one  year  ago  the  city  of  Sioux  Falls 
determined  to  put  in  the  service  from  the  main  to  the  curb  free  of 
cost.  A  legislative  act  was  passed  and  now  we  charge  from  the 
main  to  the  curb  the  actual  cost.  Of  course  labor  conditions  and 
the  condition  of  the  soil  and  aU  that  make  a  difference  in  the  cost; 
but  we  only  charge  actual  ooet.  It  was  found  that  in  many  cases 
those  who  ordered  services  put  in  failed  to  pay  for  the  same  promptly 
and  the  oommlssionerB,  finding  that  there  was  an  accumulation  of 
such  accounts,  that  people  were  slow  in  paying  for  services,  took  up 
the  question  as  to  whether  we  would  continue  to  put  in  the  services 
in  that  way  or  whether  the  applicants  should  be  required  to  put  up 
a  deposit  at  the  time  they  made  their  apf)lication.  Now  we  hrive 
a  law  in  reference  to  city  improves im is,  such  as  paving  and  other 
street  improvements,  and  we  are  t)  \  in^  to  get  away  from  all  of  the 
old  galvanized  services.  We  had  lwu  water  companies  in  Sioux 
Falls,  and  where  we  cut  ofif  from  the  old  company  mains  and  con- 
nected to  the  new  company  ones  on  one  side  of  the  street  we 
would  extend  the  service  to  the  new  main,  and  on  the  other  dde  we 
would  cut  it  and  connect  to  the  other  main  which,  of  course,  crossed. 
We  have  services  that  are  probably  twenty  years  dd.  We  have 
passed  an  ordinance  and  are  trA-inc;  to  persuade  the  people  to  put 
in  all  lead  services  from  the  main  to  the  curb. 

We  have  had  some  trouble  with  complaints  of  short  supply  through 
the  party  putting  on  a  smaller  meter  than  the  service  called  for;  for 
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iostaaoe  where  the  consumer  had  a  f-ineh  service  he  would  only 
want  to  put  on  a  f-inch  meter.  The  only  remedy  for  that  was  that 
we  would  ask  them  to  put  on  a  larger  meter  when  the  service  was  of 
sufficient  size,  and  convinced  them  that  it  was  the  meter,  and  not 
the  service  that  was  at  fault.  The  service  question  is  one  that  is 
confronting  the  speaker,  who  has  been  a  plumber  a  good  part  of 
his  life,  but  docs  not  like  to  fall  into  the  hands  of  every  plumber, 
because  a  lot  of  them  are  not  good  lead  workers.  We  use  wiped 
joints,  and  if  those  joints  are  badly  made  and  a  leak  starts,  of  course, 
the  superintendent  is  called  out  of  bed  at  n^sht  to  look  after  the 
leak.  You  do  not  have  any  redress  from  some  of  those  plumbers 
because  th«y  are  irresponsible.  The  departments  or  water  com- 
pany ou^t  to  maintain  and  take  care  of  the  service  from  the  main 
to  the  curb  line,  and  that  is  as  far  as  they  should  go;  from  that  point 
you  should  turn  it  over  to  the  property  owner.  Another  method  of 
putting  in  services  is  to  do  it  by  contract,  and  advertise  for  bids  for 
the  excavation  and  all.  We  charge  $3  for  a  tap  and  then  insist 
upon  our  men  laying  the  service  and  seeing  to  it  that  the  work  is 
thoroughly  done. 

Mr.  J.  N.  Chestkr:  The  speaker  would  like  to  ask  Mr.  Reimer 
whether  all  of  his  services  are  metered? 

Mb.  a.  a.  Rbiubr:  No,  sir.  We  have  about  65  per  cent  metered 
and  in  another  two  years  we  will  probably  have  100  per  cent  metered. 

In  the  great  majority  of  cases  we  set  the  meter  inside  of  the  basement 
of  the  building.  In  a  few  cases  we  are  forced  to  set  them  at  the 
curb. 

Mr.  H.  B.  ^^oRGA^-:  If  you  set  the  meter  in  the  basement  why 
did  you  change  from  lead  at  the  curb? 

Mr.  a.  a.  REmER:  The  primary  reason  was  the  element  of  cost; 
the  other  is  the  element  of  larger  flow.  The  cost  of  1-inch  gal- 
vanised pipe,  of  the  very  highest  grade  is  only  about  one-half  that 
of  lead  pipe,  say  of  f-inch  in  diametw.  In  our  case,  we  have  to  use 
AAA  lead  pipe  on  account  of  our  pressure.  If  we  use  |-inch  pipe 
aU  the  way  through  from  the  main  to  the  buflding  we  are  introduc- 
ing a  very  large  frictbn  element  which  we  can  avoid  by  increasing 
the  l^ch  lead  pipe  up  to  1-inch  galvanised  iron  pipe  at  the  curb 
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and  give  the  consumer  a  very  much  freer  line  conducing  to  a  better 
flow  of  water. 

Mr.  H.  B.  Morgan:  Do  you  feel  that  the  board  or  company  is 
fully  protected  from  leaks  when  using  galvanized  iron  pipe? 

Mr.  a.  a.  Kbdibb:  We  have  been  m  very  doee  touch  with  the 
wioug^t  iron  pipe  question  owing  to  the  fact  that  the  speaker  has 
been  on  the  committee  that  has  been  taking  up  the  questton  of 
wrought  iron  pipe,  and  feels  that  he  is  in  a  pretty  safe  potttion  in 
specifying  wrou^t  iron  pipe,  since  he  knows  what  he  wants  and 
knows  how  to  get  it  too.  Specify  noUiing  but  strictly  genuine 
wrought  iron  pipe;  it  is  to  be  had  if  you  want  to  get  it. 

Mr.  H.  B.  Morgan:  Those  of  us  who  are  not  so  well  versed  in 
pipes  as  the  gentleman  who  just  spoke,  perhaps  niigiit  be  fooled  as 
to  whether  the  pipe  was  galvumzcd  iron  or  galvanized  steel.  There 
are  perhaps  not  a  dozen  men  in  this  hall  who  can  tell  the  difference 
between  the  two.  Ths  speaker  knows  he  could  not,  but  he  does 
not  daim  to  be  an  expert. 

The  speaker  cannot  see  any  very  good  lope  in  requiring  lead  pipe 
from  the  main  to  the  curb  and  allowing  wrought  iron  pipe  to  be 
installed  from  the  curb  to  the  building  where  the  meter  is  placed  in 
the  cellar.  If  the  meters  were  placed  at  the  curb  it  would  make 
very  little  difference  to  the  water  company  or  the  water  board 
whether  the  pipe  from  the  curl)  to  the  building  was  iron  or  lead,  for 
the  meter  would  register  the  leaks.  Our  company  requires  that  all 
pipes  of  1  inch  and  less,  where  laid  under  the  ground  or  floor  of  a 
building,  shall  be  extra  strong  Icatl  pipe.  We  also  require  plumbers  to 
leave  the  ditch  open  so  that  we  may  inspect  the  pipe  after  it  is  laid. 
This  is  done  for  the  protection  of  the  consumer,  as  well  as  the 
eompany. 

Recently  a  meter  was  set  at  the  curb  on  a  service  supplying  a 
building  with  a  single  fixture,  a  kitchen  sink.  In  one  month  300,000 
gallons  of  water  passed  through  that  meter.  At  one  time  the  sup- 
ply of  water  for  this  premises  was  taken  from  a  hydrant  located  in 
the  front  yard.  Afterwards  the  hydrant  was  removed  and  the  pipe 
extended  to  the  kitchen  sink  in  the  building.  The  pipe  from  the 
curb  to  tlie  hydrant  was  laid  many  years  ago  and  was  iron.  We 
did  not  require  them  to  replace  the  iron  pipe  with  lead,  but  we  did 
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require  lead  pipe  from  the  location  of  the  hydrant  into  the  building. 
The  leak  that  caused  300,000  gailons  to  pass  through  the  meter  in 
one  month  was  located  in  the  iron  pipe,  which  was  full  of  holes. 
This  pipe  had  probably  been  leaking  for  a  good  many  years  and  the 
leak  was  only  detected  by  the  placing  of  the  meter. 

It  would  seem  that  this  convention  should  understand  these  things 
thoroughly,  and  should  realise  that  it  is  our  duty  to  provide  and 
use  the  best  material  obtainable  for  service  pipes,  not  only  for  our 
own  protection  from  waste  of  water  throu^  leakagei  but  also  for 
the  protection  of  the  consumer.  In  fact,  our  State  Utilities  Com- 
mission insists  that  when  meters  are  set  on  services  a  thorough  test 
shall  be  made  to  see  if  there  arc  any  leaks  in  the  consumer's  pipes, 
and  if  leaks  are  found,  to  notify  the  owner  to  make  repairs. 

We  might  go  on  at  length  with  this  discussion,  and  afterwards  go 
home  and  handle  this  subject  as  we  think  best  and  to  our  own  bene- 
fit. The  speaker  finitf  agrees  with  some  of  the  gentlemen  here  that 
plumbers  are  the  puoi<  st  lot  of  mechanics  that  we  have  to  deal  with, 
but  we  are  up  against  it,  and  will  have  to  handle  them  as  best  we 
can;  but  we  should  insist  on  the  one  point,  that  all  ditches  where 
plumbers  are  laying  service  pipes  should  be  left  open  for  inspection 
before  fiOling  in.  In  some  cases  plumbers  neglect  to  do  this.  We 
then  require  them  before  the  water  is  turned  on  to  uncover  the  pipe. 

Ms.  J.  M.  Divkn:  One  reason  for  using  a  better  quality  of  ]upe 
to  the  curb  line  is  to  avoid  tearing  up  the  streets  to  make  repairs. 

Mr.  Tiif:odore  A.  Leisen":  Mr.  Morgan  struck  one  very  impor- 
tant keynote  when  he  referred  to  the  fact  that  any  inspection  or  any 
action  by  any  of  the  departments  should  undertake  to  carry  with  it 
just  as  full  resfwnsibility  of  protecting  the  owner  of  the  premises  as 
it  does  of  protecting  the  interests  of  the  department  represented. 

There  is  no  question  but  that  it  is  desirable  for  the  water  depart- 
mont  to  run  all  services  at  least  to  the  curb,  and  preferably  to  what 
is  commonly  designated  as  the  property  or  building  line.  Whether 
that  is  done  at  the  expense  of  the  consumer  or  not,  is  purely  a  ques- 
tion of  how  the  revenues  are  derived.  In  the  final  analysis  the 
consumer  must  pay  for  that  pipe  either  directly  or  indirectly;  it  is 
just  the  diiTerence  between  direct  or  indirect  taxation  as  applied  to 
general  improvement. 
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If  a  oertam  class  of  pipe  is  required  from  the  main  to  the  curb  the 
same  quality  should  be  continued  as  far  as  the  department's  re- 
sponsibility goes  in  the  laying  of  that  pipe,  and  the  very  small  differ- 
ence in  expense  would  hardly  warrant  using  inferior  grades  of  mate- 
rial, if  it  is  inferior.  If  it  is  not  inferior,  then  there  is  no  reason  for 
discrimination  between  either  one  side  or  the  other  of  the  curb,  the 
responsibility  will  have  to  be  assumed  by  the  water  department. 
When  the  house  is  built  on  the  property  line  as  Ib  usually  the  ease  in 
the  busineBB  section,  going  a  foot  or  two  furthw  in  to  make  the  con- 
nection through  the  vaU  to  connect  with  the  meter  is  a  small  matter; 
but  if  the  house  or  store  sits  back  25  or  30  feet  from  the  street  line 
it  necessitates  carrying  the  pipe  through  a  laiig^r  amount  of  pmate 
property,  and  then  there  might  be  a  serious  question  brought  up  as 
to  whether  the  department  ^ould  do  that  or  leave  it  to  the  owner. 

On  the  question  of  paying  for  the  services,  the  speaker  might 
refer  to  an  experience  in  Louisville,  Kentucky,  where  for  a  long 
number  of  years  the  services  were  put  into  the  property  line  from  . 
the  main  free  of  cost.  Later,  after  several  years,  that  method  was 
changed  and  the  consumer  was  charged  with  the  actual  cost  of  the 
services  in  each  instance.  There  were  some  objections  raised  at 
first,  but  owing  to  the  absolute  con&lenee  b  the  bowrd  of  water 
commissioners  at  that  tune  the  matter  passed  over  and  the  publie 
was  very  well  satisfied.  Later,  after  that  condition  liad  been  in  force 
for  about  four  years,  they  went  back  to  the  old  method  of  putting 
the  services  in  free.  The  cost  of  a  |-indi  service  in  Louisville  cov- 
ering a  period  of  years  and  taking  an  average  length  of  from  30  to 
32  feet  on  a  f-inch  lead  service,  was  less  than  $12.  It  averaged  that 
for  several  years — between  $11  and  S12,  including  thf^  forporation 
cock,  the  stop-box  at  the  curb  and  the  lead  pipe  runnint;  from  the 
stop-box  into  the  building  line;  so  that  the  conditions  tlu-re  woidd 
be  probably  more  or  less  the  same  as  they  are  in  any  section  of  the 
country  where  they  do  not  have  to  blast  through  rock.  With  that 
cost  the  speaker  can  hardly  see  why  there  would  be  any  excuse  for 
considering  any  other  class  of  material  so  far  as  the  expense  item  is 
concerned. 

A  Mbmbbr:  Does  $12  cover  the  cost  of  replacing  the  pavement? 

Mr.  Theodohii  A.  Lbisbn:  Yes,  on  an  average,  that  covers 
everything. 
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A  Member:  Is  the  committee  that  is  investigating  wrought  iron 
pipe  also  investigating  the  relative  desiiability  of  wrou^t  iron  pipe 
as  ompared  with  lead  pipe? 

Ms.  A.  A.  RmuzR:  Our  oomnuttee  has  that  matter  under  uiTes- 
tigaticm  at  the  present  time.  We  have  been  working  on  that  for  the 
past  two  years. 

Mr.  II.  C.  HoDGKiNs:  The  speaker  will  look  for  the  results  of 
the  committee's  work  with  a  great  deal  of  interest.  He  thinks  there 
is  a  very  wklespread  mistaken  idea  as  to  the  relative  desirability  of 
the  two  kinds  of  pipe.  Certainly  the  informatbn  should  be  very, 
valuable  to  this  Association  as  superintendents. 

Mr.  B.  F.  Souder:  Our  department  puts  in  the  services  and  con- 
trols the  services  from  the  main  to  the  curb.  The  price  of  the  serv- 
ices is  governed  according  to  the  width  of  the  street;  for  instance, 
the  property-^wner  oomes  to  the  water  department  to  order  a  serv- 
ice, we  ask  lum  what  sise  service  he  wants.  Bjr  the  way,  we  use 
tin-hned  inm  pipe  from  the  inain  to  the  curb  witii  the  corporation 
and  the  tail  piece  as  we  call  it. 

Our  charges  for  street  services  are  as  follows: 

WATBR  DKPARTHBNT  OF  ATLANTIC  CITT 
To  tak*  effect  Februartf  t9,  1909 


IHun 

Streets  ant!  n!!cys  25  feet 

111.00 

$14.00 

$23.00 

$29.00 

$40.00 

Avenues  90  feet  wide  

1S.S0 

18 .2S 

26.00 

33.80 

46.0i0 

14.(S0 

19.76 

27.00 

36.00 

50.00 

17.00 

24,00 

33.00 

43  00 

59.00 

22.00 

ao.oo 

40.00 

55.00 

76.00 

Add  to  above  price  12.00  for  bitulithic  or  aephalt  streets. 

Highway  department  charge  for  opening  streets  in  addition  to  above 

schedule: 


Gravel  $1.10 

Macadam   4.00 

Brick   10.00 

Telford   16.80 

Asphalt  between  Main  and  New 

Jersey  23.33 

Asphalt  between  New  Jersey 

and  Florida   16.00 


Asphalt  between  Florida  and 
Albany  $23.33 

Bitttltthie— Atlantic  Ato  25.00 

Bitullthie— Vii^nia,  South 
Carolina,  Ocean  and  Tennes- 
see S2.00 

Wooden  block  38.00 
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WTicn  they  come  to  the  office  to  order  a  connection  with  the  main 
and  state  the  location,  we  instruct  the  applicant  that  he  must  go 
into  the  highway  department,  take  out  a  permit  to  open  the  street 
and  bring  that  permit  back  to  the  water  office.  We  then  issue  the 
permit,  they  paying  caah  for  the  service  in  advaitce.  If  the  streets 
are  paved  with  bitulithic,  asphalt,  brick,  macadam  or  gravel,  etc., 
the  cost  of  opening  the  street  varies;  for  a  gravel  stieet  they  would 
have  to  pay  $1.10  to  the  higliway  department  for  a  permit  to  open 
the  street;  for  macadamy  $4.90;  for  brick,  $19;  asphalt,  between 
Maine  and  New  Jersey  Ayenue,  $23.33;  asphalt,  between  New  Jersey 
Avenue  and  Florida  Av«iuc,  $15.50;  bitulithic  on  Atlantic  Avenue, 
$25;  on  Virginia  Avenue,  South  Carolina  Avenue,  Ocean  Avenue, 
and  Tennessee  Avenue,  $32.90;  wooden  block,  $33.90. 

Tf  it  is  a  bitulithic  paved  street  it  is  harder  to  open  and  an  extra 
cost  of  $2  is  added  when  they  pay  for  the  permit  for  the  service. 
We  maintain  that  service;  we  don't  aim  to  make  anything,  but  we 
try  not  to  lose  on  it. 

We  use  tin-lined  pipe  that  costs  us  in  Atlantic  City  40  cents  a 
foot  for  1-inch  pipe,  and  is  said  to  have  life  everlasting;  so  that  when 
they  come  to  order  a  service  and  say,  "Well,  it  seems  to  me  that  is 
a  pretty  stiff  price,"  we  say  to  them,  "It  has  life  everlasting,  and 
never  has  to  be  renewed." 

The  sixe  of  taps  is  governed  according  to  the  size  of  the  building. 
If  it  is  a  large  hotel  and  they  want  larger  than  2-inch  we  give  4- 
ineh;  if  th^  want  3-inch  we  give  them  4-inGh  instead  of  3-incb, 
because  we  can  put  in  a  4-inch  cast  iron  service  cheaper  than  we  can 
put  in  a  3-inch  wrought  iron  service.  We  don't  recommend  3-inch 
wrought  iron  for  hotels,  but  we  give  them  cast  iron.  We  control 
and  own  the  meters.  We  buy  the  meters  and  set  them  at  the  curb. 
The  meters  are  invariably  all  at  the  curb.  We  set  them  there  and 
the  piui ubei  talics  the  service  from  there. 

We  compel  the  plumbers  to  take  out  a  fiooose.  After  the  work  is 
completed  and  they  are  ready  to  have  the  water  turned  on  we  send 
an  inspector  there  who  inspects  the  whole  building  and  sees  that  the 
work  is  all  ri|^t  and  everything  is  tight.  Then  we  turn  the  water 
on  if  they  have  made  an  application  for  water.  They  pay  in  ad- 
vance the  minimum  rate  which  is  governed  according  to  the  number 
of  room;;  and  fixtures  th^  are  in  the  house. 

Small  meters  are  read  quarterly:  the  largo  meters  we  read  monthly; 
so  th&t  we  keep  in  touch  with  them.   When  the  meters  are  read  the 
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book  18  left  in  the  office  and  is  gone  over  there.  If  we  find  ihat  they 
have  used  more  water  during  the  month  than  they  are  allowed  by 

the  minimum  rate  we  immediately  send  them  a  jjostal  card  notify- 
ing them  that  their  minimum  has  been  exceeded;  that  they  have 
used  a  certain  number  of  cuhie  feet  equivalent  to  so  much  money. 
Wc  send  the  inspector  there,  and  after  we  get  his  report  we  notify 
them  what  the  trouble  is,  and  the  next  month  if  ihe  inspector  goes 
there  and  finds  that  they  have  not  attended  to  it  in  accordance  witli 
the  notice,  we  shut  the  water  off  until  they  do  attend  to  it.  Our 
minimum  rates  are  as  follows: 

ATLANTIC  CUT  WATER  DBPABTUEMT 

InfomMtxon  for  WoUt  CoiMumers 


Cub./9et  QaU. 

Minmiiim  Rate  S  6.00  entitles  you  to                6,555  41,067 

10.00    11,111  83,000 

13.00    14,444  108,333 

18.00    20,000  150.000 

25.00    37,777  208,888 

35.00    38,888  291,667 

.50  00    55,555  416,667 

75.00    83,333  625,000 


Mr.  George  Houston:  Realiziiig  that  we  are  taking  up  a  lot  of 
time  with  this  discussion,  the  speaker  did  not  divert  any  more  than 
necessary  or  attempt  to  cover  any  more  ground,  but  IB  reminded  of 
a  story,  in  listening  to  these  talks,  of  the  foolish  child  that  stuck  its 
finger  on  the  hot  stove  and  then  yeiled  forsomebody  to  assist  it  out  of 
its  trouble  by  putting  more  wood  into  the  fire.  It  is  astonishing  how 
men  that  have  beenengaged  on  water  works  matters  as  long  as  some 
of  these  gentlemen  have  will  keep  on  inviting  trouble  into  their  own 
camp.  What  excuse  is  there  for  water  works  men  to  assume  that  a 
priyate  or  a  muTiifipally  owned  company  slionld  tnke  on  the  respon- 
sibility for  piitrniL^  the  water  plumbing  into  a  man's  house.  There 
is  no  excu.se  lor  it  on  earth.  If  you  assume  the  control  of  the  plumb- 
ing inside  of  a  man's  property,  and  go  there  and  inspect  it  after  it  is 
instahed  and  pronounce  it  O.K.,  the  next  time  he  comes  in  to  pay 
a  bill  that  is  $5  or  $6  higher  than  it  ought  to  be,  on  account  of  leak- 
ing pipes  or  fixtures,  what  are  you  going  to  say?  '  Can  you  tell  that 
man  conscientiously  that  he  has  to  pay  the  bill?  No.  That  is  the 
eacperienee  of  every  water  works  man,  no  matter  whether  he  is  ool- 
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IfiCting  for  a  private  company  or  a  municipal  plant.  Why,  that 
man  will  at  once  tell  you,  "You  have  had  the  plumbing;  inspected, 

and  you  ought  to  know,  or  see  to  it  that  it  is  all  right."  Why  should 
we  make  it  our  business  to  inspect  house  plumbing.  We  told  a  man 
that  came  in  to  pay  a  bill  of  ?52  for  one  quarter,  when  his  avemgc 
bill  was  $3.75,  that  wo  iiad  nothing  to  do  with  the  plumbing.  If 
you  take  on  responsibility  for  the  pluinljuig  you  arc  holding  your- 
selves responsible  for  the  shortcomings  of  any  job,  and  you  cannot 
get  away  from  it.  Why  do  you  wmt  to  invite  that  trouble  upon 
yourselveB  all  the  time?  Qo  home  and  think  it  over,  and  you  who 
have  not  had  experience  in  that  line,  think  it  over  good  and  strongl 

Mr.  W.  F.  Wilcox:  The  speaker  had  occasion  about  a  year  ago 
to  try  to  tabulate  the  amount  of  water  that  could  be  accounted  for 

by  different  plants,  and  arrived  at  the  conclusion  that  the  average 
amount  of  water  accounted  for  liv  difTcrrnt  plants  was  somewhere 
in  the  neighborhood  of  75  per  cent;  that  80  per  cent  was  high,  and 
85  per  cent  was  excellent;  that  there  were  very  few  plants  according 
to  their  statements  that  had  accounted  for  85  per  cent  of  their 
water.  Below  75  per  cent  would  indicate  bad  management.  The 
teport  obtained  and  the  result  of  all  the  compllatbna  secured  showed 
the  above  facts. 

Somebody  here  asked  the  question  about  buying  pure  wrought 
iron  pipe.  The  spesker  seriously  doubts  if  there  is  eaou|^  pure 
wrought  iron  pipe  made  in  the  United  States  to  supply  the  demand. 
The  pipe  people  are  spending  a  great  deal  of  money  in  maintaining 
a  large  luboratoiy  to  test  their  pipe,  and  they  are  sending  out  men 
to  investigate  any  pipe  which  fails,  because  they  want  that  informa- 
tion. It  would  he  wise  for  every  mim  to  determine,  taking  into  ac- 
count his  own  conditions,  whether  he  can  use  lead  pipe,  lead  lined 
pipe,  or  wrouglit  iron  pipe.  Tt  is  doubtful  whether  your  committee 
will  get  enough  reliable  data  lo  lay  down  imy  hard  and  last  rule  that 
is  going  to  do  for  any  considerable  number  of  plants. 

Ms.  FftANCis  C.  Herbbt:  From  the  last  speaker's  statements, 
the  percentage  of  unaccounted-for  water  was  leaksi^e  in  the  mains 
and  perhaps  meter  under-registration.  Is  that  correct? 

Mb.  W.  F.  Wilcox:  Yes. 
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Kb.  Gbobob  HoBMXiNa:  Some  forty  yean  ago  the  apeaker  be- 
came manager  of  a  water  works,  and  the  question  of  aoeounting  for 

the  water  pumped  and  consumed  came  before  him.  To  do  this 
properly,  tlie  water  pumped  was  measured,  so  aa  to  be  able  to  re- 
port not  only  the  actual  consumption  of  water  by  the  city,  but  also 
to  keep  informed  on  the  efficiency  of  the  pumping  plant.  In  this 
case  there  was  a  divided  reservoir;  in  one  of  the  basins  was  con- 
structed a  weir,  and  the  caretaker  of  the  reservoir  was  taught  to  use 
the  hook  gauge,  and  when  he  became  proficient  in  this,  weir  readings 
were  taken  daily  between  the  hours  of  twelve  and  one  o'ckxsk.  At 
the  same  time  and  hoar,  counter  readrngB  were  taken  of  the  revolu- 
tk>n8  made  by  the  engme.  These  wen*  readingi  and  revohitions  of 
enpnes  were  sent  to  the  sp>eaker  daily,  and  the  computed  results 
from  this  data  showed  that  the  per  capita  consumption  did  not  ex- 
ceed 30  gallons  per  day. 

About  twelve  yearj?  ago  the  speaker  again  became  the  manager 
of  this  plant,  and  upon  that  occasion  the  city  was  about  to  issue 
bonds  for  the  purchase  of  additional  pumping  machinery.  From  a 
preliminary  investigation  of  the  machinerv'  it  wf)«  found  to  be  large 
enough,  if  put  in  thorough  repair,  to  amply  supply  r  hc  city  for  years 
to  come.  For  ascertaining  the  amount  of  water  the  engines  were 
pumping  in  the  condition  they  were  in,  a  Venturi  meter  was  placed 
in  the  pipe  through  which  the  engines  were  pumping,  and  the  results 
obtained  mdicated  that  the  loss  of  pump  actu>n  or  slippage  was  60 
per  cent.  After  the  repairs  were  made  meter  measurements  of  the 
water  discharged  by  the  pumps  were  again  taken,  which  gave  a  loss 
of  pump  action  of  a  fraction  less  than  3  per  cent. 

The  water  ccmsumption  per  capita,  as  usually  published  in  the 
annual  water  works  reports,  is  generally  based  on  plunger  displace^ 
ment  of  the  pump,  with  a  small  correction  for  pump  slippage,  which 
cannot  be  relied  u]X)n,  for  reasons  as  heretofore  stated,  unless  the 
water  delivered  by  the  pumps  is  actually  measured.  As  an  illustra- 
tion of  the  unroliability  of  the  method  of  reporting  the  water  de- 
hvered  by  a  puuiping  engine  when  based  on  plunger  displacement, 
the  following  instance  may  be  cited:  in  the  investigation  of  a  large 
pumping  station  an  engine  with  a  rated  capacity  of  24,000,000  gal- 
lons per  day,  was  found  opemting  for  two  weeks  without  pumping 
any  water;  or  in  other  words  the  slippage  or  loss  of  pump  action  in 
this  case,  was  equal  to  100  per  cent;  but  with  all  that,  the  dafly  read- 
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ing  of  the  counter  on  the  rn  p^nie,  and  its  computed  plunger  displace- 
ment, was  sent  by  the  chief  operating  engineer  to  the  office  of  the 
superintendent  of  that  water  works,  and  there  accepted  without  be- 
ing questioned  in  enterhig  it  up  with  the  remaining  engines  in 
operation  as  water  pumped  and  consumed.  The  discharge  pipe  or 
force  main  of  this  engine  approached  the  reservoir  on  a  uniform  as- 
cending grade,  and  finally  curved  vertically,  with  its  end  flush  with 
the  bottom  of  a  large  Hume  constructed  of  masonry  alongside  of  the 
reservoir,  through  whkli  the  water  was  led  to  the  latter.  Into  this 
flume  six  other  engines  were  delivermg  thdr  water  at  one  time; 
henoe  the  failure  of  this  particular  engine  went  undiscovered  until 
all  of  the  others  weire  shut  down  and  this  one  operated  by  itself. 

Mb.  Wirt  J.  Wilu:  Mr.  President  and  gentlemen,  inasmuch  as 
this  discussion  has  covered  almost  the  entire  life  history  of  every 

other  water  department  it  had  better  get  a  look-in  now  relating  to 
the  conditions  in  Memphis,  which  has  been  a  municipally  o\viied 
plant.  The  connection  from  the  main  to  the  curb  is  paid  for  by  the 
city  and  put  in  by  the  water  department.  The  city  has  a  plumbing 
inspector  who  inspects  the  plumbing  inside  of  the  building. 

Mb.  W.  p.  WHiOOx:  Mir.  Homung  took  up  the  questioa  of  pump 
slippage  as  affecting  unacoounted'-for  water.  The  speaker  cannot 
see  how  anybody  would  carry  pump  slippage  over  into  that  account. 
Any  man  with  a  very  rough  apparatus  can  jSnd  out  what  his  pump 
slippage  is. 
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The  first  1915-16  meeting  of  the  New  York  Section  was  holrl  nt 
the  Manhattan  Hotel,  October  20,  1915,  Mr.  Robert  E.  Alilli-un 
presiding.  Eighty  members  and  griests  were  registereci  I.iiiR  lieon 
was  served,  after  which  Mr.  Carl  P.  Birkenbinc  read  a  paper  "  Vari- 
ations in  Precipitation  as  Affecting  Water  Works  Engineering," 
illuBtrated  by  Uuitero  slides.  The  paper  was  discussed  by  MessiB. 
A.  J.  Provoet  (luiDg  lantern  stides),  John  C.  Trautwine,  Jr.,  Wil- 
liam W.  Brush,  Sidney  £.  Clapp  and  Francis  F.  Longley.  Mr.  J. 
Waldo  Smith  presented  some  lantern  slides  of  the  Loe  Angeles 
Aqueduct,  accompany  ing  them  with  a  nmning  talk. 

The  New  York  Section  will  have  two  more  meetings  during  the 
winter  1915-16,  the  third  Wednesdays  in  December  (15th)  and 
February  (16th). 

ILLINOIS 

The  fall  meeting  of  the  Illinois  Section  was  held  at  Hotel  Sher- 
man, Chicago,  October  19,  1915.  Luncheon  was  served  at  the  Col- 
lege Inn,  after  which  automobiles,  furnished  by  the  Chicago  members 
of  the  Section,  and  n  pn  scntatives  of  supply  houses,  took  the  mem- 
bers to  the  new  Municipal  pier,  the  Lakeview  pumping  station,  the 
Wilson  Avenue  tunnel  on  the  lake  front,  the  site  of  the  new  pumping 
station  at  Mayfair,  and  the  new  Municipal  shops.  Dinner  was 
served  at  the  Hotel  Sherman,  after  which  the  following  papers, 
illustrated  by  lantern  slides,  were  presented: 

"Design  and  Construction  of  the  New  City  Intake,"  by  Mr. 
John  EricBon;  ''Water  Softening  Practice,"  by  Mr.  Samuel  A. 
Greeley. 

Mr.  W.  J.  Spaulding  also  presented  a  paper  "Saving  by  Preventing 

Water  Waste." 

A  letter  was  received  from  the  American  Society  of  Civil  Engineers, 
asking  for  the  cooperation  of  the  Section  in  hringincr  about  unity  of 
action  where  the  advancement  of  engineers  interested  may  be  jointly 
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undertaken.  Hie  chairman  was  authorised  to  appoint  a  committee 
to  investigate  and  report. 

The  next  meeting  will  be  held,  jointly  with  the  Illinoia  Society  of 
Engiiraera  and  Surveyors,  at  the  University  of  niinois,  Urbana,  Jan- 
uary 25  to  27, 1916.  Papers  of  special  interest  to  w&ter  works  men 
will  be  given  on  January  25,  and  the  business  of  the  section  will  be 
transacted  on  that  date.  On  thn  !?P)th  and  27th  joint  sessions  will 
bf  held  All  members  of  the  American  Water  Works  Association 
axe  invited  to  attend. 

CBNTBAL  STATICS 

The  first  meeting  of  the  Central  States  Section  was  held  at  the 
Chittenden  Hotel,  Columbus,  Ohio,  October  20  and  21,  1915. 
Papers  were  read  as  follows: 

Sources  of  Water  Pollution,"  by  Mr.  John  W.  Hill;  '* The  Devel- 
opment of  Rapid  Sand  Filters  in  Ohio,"  by  Mr.  Phillip  Bureess, 
and  a  paper  by  Mr.  McCullom  (title  not  reported). 

The  following  officers  of  the  section  were  elected: 

Chairman,  Mr.  Jerry  O'Shaughnessy,  Columbus,  Ohio. 

Vice-Chairman,  Mr.  EIroy  Tobias,  Hastings,  Midi. 

Treafiurpr,  "Nfr.  A.  W.  Inman,  Massillon,  Ohio. 

Directors,  Mr.  C.  W.  Wiles,  Delaware,  Ohio;  Mr.  Charles Liondick, 
Three  Kivers,  Mich.;  Mr.  H.  H.  Frost,  Akron,  Ohio. 

TOWA 

A  meeting  of  the  Iowa  Section  has  been  called  for  T^oromber  3  and 
4,  1915,  but  no  program  or  particulars  have  been  received.  At  this 
meeting  the  organization  of  this  Section  will  be  perfected  and  offi- 
cers elected. 

PHILABELPHIA 

Members  of  the  Association  reading  in  Eastern  Pennsylvania, 
New  Jereey  south  of  and  including  Trenton,  Delaware  and  Mary- 
land, have  petitioned  for  the  formation  of  a  section,  and  the  Eixeeu- 
tive  Committee  has  granted  the  request.  No  meeting  has  as  yet 
been  held  for  organisation. 


OFFICERS  1915-1916 


Pntidmt 

NiOBOLAS  8.  Hill,  Jb.,  Consulting  Engiiieeri  IW  WlUam  Bt.,  New  Yorkp  N.  T. 

Vie$^Pre$id«nt 

LaoKABD  MncALF,  Consulting  Engineer,  t4  Beaoon  St.,  BostoB,  Meae. 

Tna*w«r 

Jamm  M.  Cairo,  Chemist  and  Baoteriologiit,  271  RiTer  Stieet,  Troy,  N.  Y. 

SeerttarV'Editor 
John  M.  Divbk,  Saperiatendent  of  Water  Works.  Ttoy,  N.  Y. 

Tnislees 

Term  Expiring  1916 
Thbodobb  a.  Lbwbn,  General  Superintendent,  Board  of  Water  Commiwioners, 

Detroit,  Mich. 

ChablbsR.  Hjbndkbson,  Manrtfj^rr  Water  Works,  Davenport,  la. 

Term  Expiring  1917 
Alubh  Hassn,  Civil  Eni^neer,  42nd  St.  Building,  New  York,  N.  Y. 
Allan  W.  GospnACK,  f^neer  and  Superintendent  Passaie  Water  Company, 
Patanon,  N.  J. 

Term  KxpiriTip:  1018 
Carleton  E.  Davis,  Chief  of  Bureau  of  Water,  Philadelphia,  Pa. 
C.  H.  Rust,  City  Engineer  and  Water  Commissioner,  Victoria,  B.  C. 

Executive  CommitUe 

NICHOLAS  S.  HILL,  JR.,  President 

GEORGE  G.  EARL  CARLETON  E.  DAVIS 

ROBERT  J.  THOMAS  JAMES  M.  CATRD 

H.  E.  KEELETl  LEONARD  iMETCALF 

JOHN  M.  DiVEN  THEODORE  A.  LEISEN 

CHARLES  R.  HENDERSON  ALLEN  HAZEN 

ALLAN  W.  CUDDEBACK  C.  H.  RUST 

Honorary  Vice-PreeiderU* 

J.  Waum  Skmnr,  Preeident  New  York  Section,  Chief  Engineer  Board  Water 

Supply,  Municipal  Building,  New  York,  X.  Y. 
W.  J.  Sp  ATTLDiNo,  President  Illinois  Section,  Commissioim  of  Pul>lio  FropMrty, 

Springfield,  111. 

Jerrt  O'Shauobkesst,  Chairman  Central  States  Section,  Superintendent 

Department  of  Water,  Columbus,  Ohio. 
WiLso.v  F.  MoNFORT,  President  Chemical  and  Baoteiioloc^oal  Section,  606 

N.  Vandeventer  Ave.,  Si.  Louis,  Mo.  ^ 
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STiUmiNG  AND  SPECIAL  COMMITTEES  1916-1916 

FINAMCB 

H.  E.  Kbeler,  Chairman,  Piwdant  Bogm  Park  Water  Coaqwiiy,  683  Tb» 

Rookery,  Chicago,  lU. 
HowABD  A.  Dill,  buperintendent  Water  Worka,  Richmond,  Ind. 
Hbmxt  B.  Moboan,  Mftnaier  Water  Works  Company,  Peoria,  OL 

PUBUCATION 

John  W.  Alvosd,  Chairman,  Conauttiiig  Engineer,  1417  Hartford  Bldg., 

Chicago,  111. 

Dabnky  U.  Maubt,  Consulting  Engineer,  1137  Monadnock  Block,  Chicago,  111. 

Edwabd  Babtow,  Director  State  Water  Survey,  UrlMma,  lU. 

H.  E.  KaiLiB,  Pkeatdent  Rogere  Park  Water  Co.,  638  The  Rookery,  Cbieago, 

111. 

John  M.  Divbn,  Editor,  47  State  Street,  Troy,  N.  Y. 

IfBKBMISBIP 

William  R.  Youiro,  Chairman,  Regietrar  Water  Department^  MinneapoUe, 

Minn. 

James  U.  Caldwell,  Civil  Engineer,  Troy,  N.  Y. 

MoBBia  R.  Shubibd,  Gbtof  Bngliieer  Street  and  Water  Conmiaeion,  Newark. 
N.J. 

John  Caulfibld,  Chairman,  412  Ashland  Avenue,  St.  Paul,  Minn. 

Morris  R.  k^HKKRRUD,  Chief  Engineer  Street  and  Water  Commiaaion,  City 

Hall,  Newark,  N.J. 
RoBBHT  J.  TtoOMAB,  Superintendent  Water  Works,  Lowell,  Mass. 
M.  L.  Worrell,  General  Manager  Water  Works,  Meridian,  Miss. 
H.  HnoiXN,  Superintendent  Water  Works,  Berlin,  Ont.,  Caoad*. 

BLBCTBOLTBIB 

Albbbt  F.  QAjriB,  Chairman,  Profeeior  Electrical  Engineering,  Stevens  Insti- 
tute of  Teehnology,  HoMen,  N.  J. 

Ch  R.  TTv.vDKnsov,  Manager  Water  Works,  Davenport,  Iowa. 

Daniel  D.  Jack8o.v,  Sanitary  Expert,  Engineers  Building,  Columbia  Univer- 
sity, New  York,  N.  Y. 

E.  E.  MiNOB,  Superintendent  Water  Company,  New  Haven,  Conn. 

RoDET^T  A.  Jacksok,  Superintendent  Insurance  and  Water  Company,  Norria- 
town.  Pa. 

BXVISIOH  OF  8TAMDABD  SnDCIflCAnOlia  VOB  CAST  IBON  Fini  AHD  SFBCIALa 

John  H.  Grboobt,  Chairman,  Ctmaulting  Engineer,  170  Broadway,  New  York, 

N.  Y. 

W.  H.  Randall,  Superintendent  of  Maintenance,  Water  Department,  To- 
ronto, Ont. 
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Wai/tbr  Wood,  Preaident  Millville  Water  Company,  400  Chestnut  £3treet, 
Philadelphia,  Pa. 

FBAinc  A.  Babboub,  Hydnulie  and  Sanitary  Engineer^  1120  Tnmont  Build- 
ing, Boston,  Mass. 
EowABD  £.  Wai«l,  Water  CommiMioner,  St.  Loais,  Mo. 

STAND ABD  SPSCHICATIONS  lOB  WBOmiBT  IBON  PIPB 

A.  A.  RmmiB,  Chainnan,  Engineer  Water  Department,  East  Orange,  N.  J. 
RoBBRT  Spcrr  Wibion,  Consulting  Sanitary  Engineer,  14  Beaeon  Street, 

Boston,  Mass. 

OaoBOB  C.  WHimiB,  Consulting  Engineer,  Harvard  University,  Cambridge, 
Mass. 

FBikNK  E.  Hale,  Chemist,  Mt.  Pro  pect  Laboratory,  DqiBriment  of  Water 

Supply,  Gas  and  Electricity,  lirooklyn,  N.  Y. 
Lewis  1.  Birdsall,  Superinteudent  of  Filtration,  Minneapolis,  Minn. 

DEPRECIATION 

Lbonard  METCALr,  Cliainnan,  Consulting  Engines,  14  Beacon  Street,  Bos- 
ton, Mass. 

JohnW.  Axvobd,  Consulting  Engineer,  1417  Hartford  BoUding,  CSiicago,  111. 
DaKiEL  W.  Mbad,  Professor  Bydraulie  Enginewing,  Univenuty  of  Wiscon- 
sin, Madison,  Wis. 
C.  B.  Salmon,  Public  Utility  Broker,  Beloit,  Wis. 

Wtnkoop  Kiebsteo,  Consulting  Engineer,  640  Midlands  Building,  Kansas 
City,  Mo. 

J.  N.  Hazbliiurst,  Consulting  Engineer,  1123  Hurt  Building,  Atlanta,  Qa. 
W.  F.  WiLoox,  Central  Water  Works,  Ensley,  Ala. 

PBBVBMTION  OF  STBBAli  AND  LAKB  FOLLUnON 

Tbbodore  a.  Leisen,  Chairman,  Qeneral  Superintendent  Board  of  Water 

Commissioners,  Detroit,  Mich. 
Paul  Hamsbn,  Chief  Engineer  State  Board  of  Health,  Urbana,  111. 
WtLUAV  C.  LovNSBVitT,  General  Soperintoident  filtration  Plant,  Superior, 

Wis. 

M.  N.  Baker,  Vice  President  New  Jersey  State  Board  of  Health,  Editor 

Engineertng  News,  New  York,  N.  Y. 
C.  A.  Emerson,  Jr.,  Assistant  Chief  Engineer,  Stute  Department  of  Health, 
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The  A.  P.  Smith  Manufacturing  Co. 

EAST  ORANGE,  N.  J. 

MANUFACTURERS  OF 

SPECL\L  WATER  WORKS 
APPLL\NCES 

This  cut  shows  Valve  Inserting  Machine.  \Vc  have 
now  perfected  this  vcr>'  valuable  tool  so  that  we  can 
absolutely  guarantee  that  connections  from  4  inches  lo 
20  inches,  inc.,  am  be  in^icrted  in  existing  sitaight  lines 
of  nipc  without  shutting  oil  or  interfeiing  in  any  way 
with  ihc  supply.  The  tools  sent  with  the  machine  cut 
the  pipe,  insert  the  valve  and  do  the  work  completely. 

The  machine  is  made  in  three  si^cs,  the  No.  1  being 
usetl  so  that  4',  6'  and  8'  siics  can  be  inserted,  the 
Xo.  2  so  that  8',  10*  and  12*  cin  be  inserted  and  the 
No,  3  size  for  use  in  making  lO'  and  20'  insertions. 

Machines  have  been  sold  to  various  large  cities 
throughout  the  country  and  we  have  made  numerous  in- 
sertions throughout  the  country  for  various  smaller 
cities. 

Send  for  circular  or  other  information. 

The  A.  P.  Smith  Manufacturing  Co. 

EAST  ORANGE,  N.  J. 


1  M 

Here  is  letter  from  one  of  the  Superintendents  who  bus  usvd  the  machine: 

WoODHAVEN,  N.  Y.,  Jan.  5, 1915. 

GCKTLElrtN:— 

Referring  to  the  four  sixt<^n  inch  v.ilves  your  Company  inserted  for  us  during  the  past  summer,  we  cheer- 
fully testify  to  ihc  prartic.iMlity  and  mechanical  simjilicity  of  the  method  you  employ. 

Water  Works  men  have  leamcJ  the  im;iortance  of  valves  .slowly  and  through  costly  est)cricncc.  When  our 
16  inch  main  was  1  liil  some  24  years  aijo  the  value  of  nurairo  j9  valves  was  ni>t  so  pencrally  apprcciatcil,  and  it 
could  easily  l>c  all  shut  off  anvway  as  there  were  very  few  consumers  then.  With  the  development  of  our  business 
liOHTvcr  it  lit-camc  impossiMe  to  shut  otT  this  whole  main  without  incunvcnicncinf^  a  constantly  increiisine  large 
numh^r  of  consumers,  and  as  the  ncc<l  for  valves  in  it  increased,  the  dilhculties  of  inserting  tliera  in  the  old  way 
likewise  incrciiaed. 

The  comr^U'tion  of  your  larpc  Inscrtinj;  >fachine  about  the  time  .alterations  in  this  main  were  made  neces- 
sary by  sewer  construction  work,  wc  rr>:,irded  as  most  fortumiic,  .as  it  cnalilril  us  to  proficrly  eauip  the  line  with 
more  valves  without  inconveniencing  a  single  consumer,  not  to  mention  the  fire  risk  when  a  very  large  area  is  shut 
off  and  drame<l. 

Of  aiursc  we  were  familiar  with  vour  method  of  inserting  v.alves  in  pipe  lines  without  shutting  off  water, 
you  having  inserted  a  ROod  m.iny  six  and  eight  inches  (or  us,  but  the  clUcient  iiandiirig  of  this  larger  problem  was  a 
source  of  much  gratification  lo  us. 

Yours  very  truly, 

WOODIIAVK.V  WATER  SLTPLY  CO., 
I'.  U.  Li  te.  Supt. 
Many  other  letters  of  the  name  nature  have  been  receired  by  us. 
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Nilo  Compound  Meter 

Combining  the  NILO  VELOCITY  and 
KING  DISC  Meters  and  an  automatic 
double  differential  valve  having  twice  the 
capacity  of  the  inlet  pipe. 

Compound  Valves  may  be  attached  to  any 
meter  to  catch  the  small  flows  and  increase 
revenue. 


Union  Water  Meter  Co. 

INCORPORATED  1868 

Worcester,  Mass.  37  Hermon  Street 
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Company 

GENERAL  OFFICES*  BURLINGTON,  N.  J. 

General  &  Elastem  S  alet  Office.  U'l  Chestnut  St..  Pbiladelpbia 

WeiteniSaksOflke......  023FeopleiGasBid(.,Ciika(o 

Southern  Saht  Office  ,  James  Bid;..  ChstUunogm 

N.  Y.  Sale*  Office  71  nro.Klw.iy ,  N'ow  York 

Pittsburgh  Soles  Office  ,  Henry  W.  Oliver  BUlg. 

St.  Louis  Sales  Office.  530  Security  Bldg. 

Sftn  Fntndico  Sales  Ol&cc  m  MoBHliiock  Bld(. 

Fwfbad  Sale*  Office  6n  Ytou.  Vli§.t  PairthBd,OR. 
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"/.d  those  71011'  love,  u'ho've  never  loved  before. 
And  those  ivho  always  loved,  now  love  the  more^ 


Their  merits  have  made  meter  systems  popular. 

A  good  article  is  always  worth  the  price. 

AH  improvements  which  the  the  tests  of  time  and  long 
service  show  to  be  requisite  in  a  Perfect  Water  Meter, 
arc  cmbotlied  in  the  Lambert. 

OUR  meters  have  stood  the  test  of  time  and  service,  all  over 
this  country,  during  28  years. 

TIIKY  ARE  Offlciully  used  to  tost,  in  place,  nil  water  meters  of 

every  make  In  service  IN  GREATER  NEW  YORK. 

Hco.linR.  reMtm..alUTnn  ENDUHANCK  TEST  COVEUING  21 
MONTHS. from  I)p<-pn>bpr,  W\2.  to  Aucast  lltM,  of  mort  makesof  wntcr- 
mctoni.  OFFICIALLY  MADE  BY  THE  CITY  WATER  DEPART- 
MENT.! n  which  the  superiority  of  the  "Lamhort"  Motet  over  all  others 
as  nipirilscapofity.  accuracv,  lone  lifo  niHl  coot  of  mnititetuinro  wns cn- 
tJ»hliKl..  <)  nrul  nindo  niaiiil«-^l ,  A \VA R PED  TllEIU  ENTIRE  CON- 
TRACTS FOR  DISC  WATER  METERS  in  l&H  and  for  1915  TO 
THOMSON  METER  COMPANY. 

One  Model.  Bronze  Only.  All  Sizes. 

Made  in  sizes  \  inch  to  f\  inches,  of  best  bronze  compoijifon, 
and  fitted  with  Unbreakable  Disc-Pislons.   XO  I  RON  USED 


JUST  A  REMINDER. 

The  commcrci  illy  successful  disc-piston  positive  displace- 
ment water-meter  originated  with  us. 

Nearly  700,000  Made  and  Sold. 

USED  EVERYWHERE  IN  THE  WORLD. 

Uhistrated  Price  List  on  A pp'.ication. 

THOMSON  METER  CO. 

100-110  BRIDGE  STREET,         BROOKLYN,  N.  Y. 

".I  Pleased  Customer  is  our  best  advertisement.*' 
''The  Survival  of  the  Fittest'*  our  objective. 
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Triple  Non-Return  Valve 


ControUing  Altitude  Vahe 


QOLDEN'ANDERSON  VALVE 
SPECIALTY  CO. 

1215  FULTON  BLDO.  PITTSBURGH,  PA. 

STEAM  AND  WATER  SPECIALTIES 


AUTOMATIC  DOUBLE-CUSHIONED  TRIPLE- 
ACTING  NON-RETURN  VALVES 
'! Angle  or  Globe) 

"Works  Both  Ways;"  automatically  protects  the 
boilers  and  steam  lines. 

They  will  prevent  one  boiler  working  at  a  lower 
pressure  than  another;  also  should  a  lube  burst,  they 
will  instantly  shut  off  the  Mow  of  steam  from  the  other 
boilers  into  the  injured  boiler. 

The  .Automatic  Safety  Stop  Feature  protects  life  and 
property  in  case  a  break  or  rupture  occurs  in  the  main 
steam  line  or  brunches.  The  valves  will  automatically 
cut  o(T  the  l1ow  of  steam  from  the  l)oilcrs  unt.l  the 
break  is  icpaired. 

12t)0  of  these  were  ordered  by  the  U.  S.  Steel  Corp. 
for  the  protection  of  their  power  plants. 

THE  CONTROLLING  ALTITUDE  VALVES 

These  an-  intended  for  automatically  maintaining 
uniform  stage  of  water  in  tanks,  standpipes  or  reser- 
voirs and  do  away  with  the  annoyance  of  floats  or 
fi.\tures.  They  are  especially  adapted  for  water  works 
and  railroads. 

These  valves  can  be  used  with  either  high  or  low 
pressures  and  may  be  closed  automatically  by  water, 
by  electricity  or  by  hand. 

In  addition  to  the  type  illustrated  we  build  valves 
with  electrical  attachments  that  can  be  quickly  closed 
by  means  of  a  direct  or  alternating  current.  The 
solenoids  are  attached  directly  to  the  valves  and  wired 
up  to  switch  at  pumping  station  or  switches  at  various 
locations,  thus  permitting  instant  operation. 

.Altitucie  Valves  are  made  in  either  the  angle  or 
globe  [tattim. 

AUTOMATIC 
FLOAT  VALVES 

are  instantly  ad- 
justed to  operate 
Quickly  or  Slowly  as 
desired.  Indestruc- 
tible. They  are  .Ab- 
solutely the  only 
Satisfactory  Float 
Valve  Known  for 
High  or  Low  Pres- 
  sure. 

AUTOMATIC  CUSHIONED  WATER 
PRESSURE  REGULATING  VALVES 

We  make  the  largest,  heaviest  and  most  correct 
mechanically  constructed  and  operated  line  of  Auto- 
matic Valves  for  high  or  low  pressure  steam  and  water 
service  in  the  United  States. 
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STOP  WHOLESALE  LOSSES! 

Use  the  Hersey  Detector  Meter  on  Fire  Services 

THIS  METER  HAS  BEEN  ACCEPTED  WITHOUT  RESTRICTION 
BY  INSURANCE  COMPANIES  AND  WATER  WORKS 
IN  MORE  THAN  5(X)  CITIES  AND  TOWNS 
IN  THE  UNITED  STATES  AND  CANADA 
lOR  USE  ON  MORE  THAN  Mm  FIRE  SERVICES 

Protecting  Nearly  $2,000,000,000  Worth  of  Property 
HERSEY  MANUFACTURING  CO. 

Main  Office  and  Works:  South  Boston,  Mass. 

Bo*lon  New  Vurk  PliilAdelphi.i  ChicuK"  AiUnta  Columbus.  O. 

San  Frai>ci.»co         Los  Angeles         PortLind,  Ore. 


"Ml  KINDS  OF  METEDSIOIIAllKlfiffl  SERIES" 

OVER  600.000  SOLD 
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WE  DESIGN  AND  CONSTRUCT 

FI  LT  ERS 

GRAVITY  AND  PRESSURE  TYPES 


And  Guarantee  Results 


One  ot  Our  Recent  Installadont 


Ownen  of  the 
NEGATIVE  HEAD 
FILTER  PATENTS 


Licensees 


PITTSBURGH  FILTER  MFG.  CO. 
NORWOOD  ENGINEERING  CO. 
ROBERTS  FILTER  MFG.  CO. 


HYPOCHLORITE  STERILIZING  APPARATUS  AND  WATER 
SOFTENING  PLANTS 

THE  NEW  YORK  CONTINENTAL 
JEWELL  FILTRATION  COMPANY 

111  Monroe  Street,  CHICAGO        15  Broad  Street,  NEW  YORK 
ORIGINATORS  OF  MECHANICAL  FILTRATION 


Google 


COLUMBIAN  IRON  WORKS 

CHATTANOOGA,  TENN. 


M AXUI  ACTURERS  OF 


FIRK  HYDRANTS,  GATE 
VALVES,  METER  BOXES 
AND  WATER  WORKS 
SUPPLIES 


THE  COLUMBIAN 
FIRE  HYDRANT 

Full  bronze  mounted,  all  working  parts 
removable  from  tJie  top  of  Hydrant. 
Extremely  simple  in  design,  with  no 
uncertain  o])erative  features. 


Branch  OflBces 

New  York,  No.  i  Madison  Ave. 
New  Orleans,  608  Godchaux  Bldg. 
Chicago,  500  Monadnock  Block. 
St.  Paul,  310  Pioneer  Bldg. 
San  Francisco  235  Second  St. 
Portland.  60  First  St. 
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"KEYSTONE"  WATER  METER 


NEW  YORK 


CO 


Water  Meters 


Or!3 


Pittsburgh  Meter  Co. 

East  Pittsbur^hVPa. 


KANSAS  at 


"EUREKA"  WATER  METER 


Get  the 
Machine  that 
Gives  You  the 
Greatest  Results 


No.  2  Mueller 
Water  Tapping  Machine 


The  Mueller 


You  know  what  the  Mueller  Tapping  Machine  is — All  Water  men  <lo.  It's 
the  one  tapping  machine  you  can't  pick  flaws  in.  From  the  time  of  its  invention 
to  the  present  it  has  been  improved  and  bettered  until  every  point  about  the  suc- 
cessful lapping  of  a  main  imder  pressure  has  been  covered. 

You  can't  wear  it  out — It's  good  for  a  life  time  when  properly  cared  for.  Many 
of  these  machines  have  been  in  use  for  30  years,  arc  still  on  the  job  and  giving 
satisfactor\'  service. 

Get  a  Mueller  machine — it  will  give  you  the  greatest  results.  The  No.  2 
Machine  makes  taps  and  inserts  corporation  cocks  i  to  1  in  mains  under  pressure. 

If  you  have  a  machine  you  want  to  trade  in,  write  us. 


H.  MUELLER  MFG. 


Decatur,  111. 


New  York 


San  Francisco 


Sarnia,  Ont. 


to 


OF  GOLD  MEDAL  PRESTIGE 
for  Twenty-two  Years 


The  fact  that  the  Vcnturi  Meter  has  been  awarded  a  gold  medal  at 
the  PANAMA-PACIFIC  EXPOSITION  ia  significant  in  itself,  but 
when  it  is  recalled  that  the 

VENTURI  METER 

also  received  a  gold  medal  at  the  World's  Colunibiun  Exposition  at 
Chicago  in  1S93,  at  the  Pan  American  Exposition  in  HulTulo  in  1901,  and 
at  the  l^niversal  Exposition  in  St.  Louis  iu  1C04,  its  prestige  today 
becomes  doubly  significant. 

Here  it  might  be  mentioned  also,  that  at  the  Chicago  Exhibit,  the 
Vcnturi  Meter  saved  approximately  $2'),000  by  disclo.sing  a  waste  of 
water  due  to  an  open  valve. 

The  illustration  .shows  a  Vcnturi  Meter  measuring  water  from  the 
discharge  of  a  centrifugal  pump  at  the  Pelton  Double  Water  Wheel  Co.'s 
exhibit  at  the  Panama-Pacific  Exposition.  Vcnturi  Meters  are  an 
unfailing  means  of  maintaining  pumps  at  their  initial  efficiency. 

Let  Us  Send  I'ou  liulh  lin  Xo.  SS-A  Which  Explains  Why 

Builders  Iron  Foundry         Providence,  R.  I. 

**Builders  of  the  Venturi" 

New  York  Pittsburfth  Chicaj^o 
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TYPES  OF  TRIDENT  METERS 


OVER  1.1  ()().()()()  MADE  AXI)  SOLD 


"A  METER  FOR  EVERY  SERVICE" 

Neptune  Meter  Company 


90  West  St. ,  New  York 

Atlanta  : :  lioston 

CinciniiJiti       ::        Los  Angeles 
San  Francisco  : : 


Chicago 
Portland 
Seattle 
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Some  Leading  Manufacturers 

in  the  water  works  field  who  make  use  of  THE  AMERICAN  CITy  at  an 
medium. 


tCiitbMiPipeCo.,BinaiiifhuB  Ah.  Cut  Iroo  Pte*. 
AmeriMUi  Valve  ft  Meter  Co.,  Cinnnnati.  U.  Valves  and  Metera. 
AadMOB  a  WUle.  2  WaU  St..  New  York.  Valvct.  Air  Valm,  Valve  Boni»  Tin  Bydttm. 
Badin  Meier  Mte.  Co.,  Milwaukee.  Wis.  Water  Metera. 

Bruce-Macbeth  Engine  Co.,  Qeveland  Ohio.   Gas  Engin«. 
Janes  Boyd  &  Bro.,  PhOaddphia,  Pa.   Boyd-Turbine  \  alvc  Seats. 
Buflalo  Meter  Co..  Buffalo,  N.  Y.  Water  Meters.  Oil  .Meters.  W  ater  Meter 
H.  W.  CUrk  Co.,  Mattoon,  lU.  Meter  Boxes,  Mctir  Testers.  Service  uid  Valve 
International  Steam  Pump  Co.,  N<>w  York  City.  Metcnand  Pumps. 
Jaines  B.  Clow  &  Sons.  Chicago.  III.   Cost  Iron  Vdm,FtaUtalni,IaiapPoMa,«Ce. 
Coldwell-Wikox  Co..  .Vewburgh.  .V.  Y.  Valves. 

The  DeminK  Co.  Salem.  Ohio.   Hand  and  Power  Pampi  far  All  UieB> 
Donaldson  Iron  Co.,  Cmaus  Pa.    Cast  Iron  Pipe. 
Eddy  Valve  Co..  W aterlord.  .\  Y.   \  alves  and  Hydrants. 
Ford  Meter  Bos  Co.,  Wabash.  Ind.  Meter  Botes,  MeUr  Teaten. 
Foeter  Eagteccring  Co.,  Newark,  N.  J.  Valve  Spcdaltfaa. 
Ganoo  Meter  Co..  Newark,  N.  J.  Water  Meten. 

Gtaeral  Electric  Co.,  SchenecUdy,  N.  Y.  Water  Meters.  Electric  Power  Equipment. 
Gkmoncan  Pipe  &  Foundry  Co.,  L>'nchbunt,  Va.   Pipe,  Fittings,  Hydrants.  Valves. 
Golden  Anderson  Valve  Specialty  Co..  PittsburKb,  Pa.  Altitude  Valves,  Water  WodttS; 
Hersey  Mfg.  Co..  Boston,  Mass.  Water  Metets. 
Hooker  Electrochemical  Co.,  New  York.    Chloride  of  Lime  ami  C.iiistic  Soda. 
Hydro  Mfg.  Co..  Philadelplii.i  Pa.   Water  RcKisters. 

H.  W.  Johns- .Manville  Co..  New  York.    \V.-itcr.>roohng,  Cond  iit,  I'jpc  Covering,  etc. 
Leadite  Co.,  Philadelphia.  Pa.    Leadite  (or  Jointinj;  C-ost  Iron  U  :iter  Mains. 
Ludlow  Valve  Mfg.  Co.,  Troy,  N.  V.    \  alvfs  and  ll>drants  and  Allied  Products. 
Lynchburg  Foundry  Co.,  Lynchburg.  \  a.    I  ast  Iron  Pipe. 
Massilion  Iron  and  Steel  Co..  Massillon.Ohio.    Cast  Iron  Pipe. 

Modem  Iron  Works.  Quinrv,  III.  Curb  and  Meter  Boxes.  * 
Morris  Machine  Works,  Baldwinsvillc,  N.  Y.  Pumping  Machinery. 

feL.  Mott  Iron  Works,  New  York.  Drinking  and  Display  Fountams.  • 
itiMal  Water  Main  Cleaning  Co..  New  York.  Contnictora  and  Speciiilrts. 
Neptune  Meter  Co.,  New  York.  Makers  of  the  Trident  Meter. 
Norwood  Engineering  Co.,  Floreno>,  Mas*.  Water  Purification. 

Pennsylvania  Salt  Mis.  Co.,  Philadelphia,  Pa.   Chemicals  for  Water  and  5>ewage  Purificatioo. 

Pitometer  Co.,  .\cw  York  City.  Watrr  I.cak  nctcctor. 

Pittsburgh  Meter  Co.,  East  Pittsburgh,  Pa.   Water  M  eters  for  all  CLisae.i  of  Servioea. 

Pittsburgh  Testing  Laborator>'.  Pittsl>uri;h,  P.t.    Inspection  and  trsis  o{  Water  Wolks  SlfPlllfaB, 

Pratt  Sc  f'lidy  Co..  Inc.,  Hartford,  Ccnn.    Water  Gates  and  Fire  llydrants.  • 

Rif>'  IT' .  Iruidii'  lMii.<irii'i'rit>E  .Mfg.      .  IH  Mro'idwii v.  Now  YorkCity.  HydiBoIie Banac. 

Roei  Valve  .M(g.  Co.  Troy,  N.  Y.   Water  Works  Specialties. 

Rliildb>Speace  Mfc .  Co.,  MOwaukee,  Wis.  Sanitary  Drinkins  Fountains. 

S.  B.  T.  Valve  ft  E^drant  Co..  New  Yoric  "Perfect  Curb-Box"— Special  Valve  Houainci 

TlKMBSoaMatar  Co..  Brooklyn,  N.Y.  Water  Metan. 

Union  Water  Meter  Co.,  Worcester,  Man.  Water  Meteis. 

United  Lead  Co.,  New  York.   I.ead  Wool.  Lead  and  Tin  Lined  Iron  Pipe. 

U>  S  Cast  Iron  Pipe  &  Foundry  Co..  Philadelphia,  Pa.   Cast  Iron  Pipe,  Iron  Castings. 

R.  D.Wood  &  Co.,  Philadelphia.  Pa.  Pumps,  Hydraulic  Machinery,  ValveSi  Uytfraata.  Pipt. 

Henry  R.  Wortbington,  New  York.   Pumps.  Water  Meters. 

Water  Works  Equipment  Co..  New  York  City.  Water  Resistcrt. 

Waatioflioufla  Elaetrie  ft  Mfg.  Co..  East  Pitubtuih.  Pa. 

To  anyone  who  is  not  ahready  familiar  with  our  publication  we  will  gladly 
send  a  sample  copy  of 


PtIBUGATION  Oma,  17  NASSAU  SnmUT,  NBW  TORE 
.l27flo.U8«B«St.  8ANPSANCBCO 


OfflCB.tllltefc«tSt. 
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Quality  Supremacy 

CROWN,  EMPIRE,  NASH,  GEM 
EMPIRE  COMPOUND,  PREMIER 


WATER  METERS 

MOST  SUCCESSFULLY  EMBODY 
ACCURACY,  DURABILITY 
LOW   MAINTENANCE  COST 


PRKFKRRr.D   THROUGHOUT  THE  WORLD 


KSTABLISIIKD  1S70 


National  Meter  Company 


Chicago 
1223  Wabash  Avenue 

PlTTSBl-RCH 
4  Sniilhfield  Street 

Atlanta 
Third  National  Hank 
Buiklin;; 


84-86  Chambers  Street, 
New  York. 

lioSTON 

159  Franklin  Street 

Sav  Fr  wcisco 
141  New  Monlgomcrj'  Street 

WixNinx. 
SjHrmc  Street 


Cincinnati 
224  ICast  4lh  Street 

Lf)S  Ancklks 
;ii  South  Main  Street 

London 
Caxlon  House 
Westminster 
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Ir'-ijiv-        AND  M 

AMWICAN 


GOOD  POINTS 

Large  Capacity 

Few  and  Simple  Parts 

Jeweled  Bearing  Gears 

Strong  Reinforced  Disc 

Adjustment  for  Pressures 

Dirt  and  Sand  Proof 

Submerged  Bearings 

Constancy  in  Service 


BUFFALO  METER  CO 

290  TERRACE 
BUFFALO,  N.Y. 

CSTABLISHCO  1802 

Write  for  Bulletins  on  the  Following  Subjects 

.\merican  and  New  Niagara  Water  Meters 

Water  Meter  Accessories 
Facts  and  Figures  about  Meters  in  Service 
Advantages  of  Using  Water  Meters 
Model  Water  Meter  Specifications 
Water  Meter  Rates  and  Regulations 
Niagara  Oil  Meters 
Price  List 
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Worthington  Meters 


The  Worthington  Disc  Meters 
combines   minimum  weight  with 
reliability  on  constant  service 
and  accuracy  of  rcRistration 


The  Worthington  Duplex  Piston 
Meter  is  particuhirly  adapted  to 
large  and  heavy  water  works  services 


The 

Worthinftton 
Turbine  Meter 

is  designed  pri- 
marily to  handle 
large  volumes  of 
water  with  mini- 
m  u  m  loss  of 
pressure 


f'ull  descriptions  of  the  different  types  of  Worthington  Meters,  with  tables 
of  sizes  and  capacities,  are  given  in  Bulletin  W  1S4-59 

Henry  R.  Worthington 

Works,  Harrison,  N.  J.      New  York  Office,  115  Broadway 
Branch  Offices  in  All  Large  Cities 
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BITUMASTIC  ENAMEL 

The  efficient  and  lasting;  protective 
coating  for  iron  and  steel- 
Its  record  of  more  than  20  years,  exposed  to 
alternate  air  and  water  conditions  with- 
out deterioration,  makes  it  the  logical  coating 
for  water  mains  and  stand  pipes. 

Specified  by  the  New  York  Board  of  Water 
Supply  and  the  Baltimore  City  Water  Depart- 
ment for  protecting  large  steel  mains. 


Send  for  informatian  before  designing  your  new  work 


American 
Bitumastic  Enamels  Co. 

17  Battery  Place  New  York  City 
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Before  Clean  In  t 


MORE  TFL\N 

100  MILES 

OF 

WATER  MAINS 
CLEANED 

IN 

1914 


After  Cleaning 


More  than  25  Cities  and  Companies  have  employed  us  and  our 
mechanical  method  of  cleaning  during  the  past  year. 

All  of  our  clients  liavc  become  our  frit-nds  and  arc  strong  advocates  of 

WATER  MAIN  CLEANING 

Write  to  xis  and  prt  our  Illuslratitl  Literature 

National  Water  Main  Cleaning  Co. 


NEW  YORK  CITY 


NEW  YORK 


THE  LUDLOW  VALVE  MFG.  CO. 

^^A^'L•^■ACTL•RERS  of 

GATE  VALVES   SLUICE  GATES 
CHECK  and  FOOT  VALVES 

Motor  and  Hydraulic  Operated  Valves 

ALL  SIZKS-EVERY  STYLE— ANY  PRESSURE 

FIRE  HTORANTS 
SLMPLE  IN  CONSTRUCTION 
EFFICIENT  FROST-PROOF 


"All  parts  removable  without  diRginji 
up  hydrant.  S[>cria!  device  prevcnls 
street  from  bein';  lloodc<l  should  standpipe 
be  broken.  Minimum  expense  to  install 
and  maintain.'' 

Office  and  Works  Troy,  N.  Y. 

BRANCH  OFFICES 


New  York 

ChicaKO 
Koston 
I>hUadelphia 
rituhiirgh 
KaHMs  City 


No.  6»  Cold  .St. 
No.  6i3  The  Rookcn- 
No.  141  Milk  si. 
H.Trriion  HMk. 
rirjt  .N'atioDal  Bank  BMi;. 

Victor  Bldg. 
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WATER  IS  CHEAP 

When  Purified  By 

HARRISON'S  CONCENTRATED  ALUM 
Contains  Over  70^1  Aluminum  Sulphate 

DON'T  PAY  FREiaHT  ON  WATER 

HARRISON  BROS.  &  CO.,  Inc., 

MANtFACTURINO  CHEMISTS  PHILADELPHIA 


BINDING  JOURNAL 

If  you  have  not  arranged  for  binding  Vol.  1  (1914)  Journal  there  are  still 
a  few  extra  binding  cases  to  be  had.  Price  of  binding  case,  uniform  with 
Proceedings  binding,  gold  stamped  title  on  back,  30  cents.  Your  local 
binder  can  put  binders  on.  For  binding  cases  address  secretary  of  associa- 
tion. 

Back  numbers,  to  fill  up  volume — replacing  lost  or  mutilated  copies,  to 
members  of  the  as.s<iciation  at  7o  cents  per  copy. 


KENNEDY  "NEWTYPE" 

WATER  GATE  VALVES 
and  HYDRANTS 

Represent  the  highest  grade  in  materials, 
wo  kmanship  and  reliability  under  all  con- 
ditions. 


They  are  the  perfected  products  of  the 
many  years  which  wc  have  devoted  to 
spedalizing  on  valve  and  hyd-ant  work 
exclusively  and  are  still  manufactured  under 
the  direct  supervision  of  the  original  de- 
signer, Mr.  Daniel  Kennedy. 


Fully  described  in  our  calalogue 
Write  for  a  copy 

The  Kennedy  Valve  Mfg.  Co. 

Main  Office  and  Works:  Elmira,  N.  Y. 
Branch  Oilice  and  Warehoiue,  57  Beekman  St.,  New  York  City 

[  Western  Union  Bld^.,  Chlcai^o,  HI. 
Aftcndc«  {  415  French  Savinitn  Bank  BIdii.,  San  Francisco,  CaL 
16C4  Canal-Louisiana,  New  Orleans,  La. 
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STANDARD  FILTER  ALUM 

HIGHEST  QUALITY  LOW£ST  PRICES 

QUICKEST  SERVICE 

GENERAL  CHEMICAL  CO. 

112  WEST  ADAMS  STREET 
CHIGAGO  ILLINOIS 

SULPHATE  OF  ALUMINA 

CHLORIDE  OP  LIME 

LIQUID  CHLORINE 

PENNSYLVANIA  SALT  MANUFACTURINQ  CO. 

PHII.ADELPIIIA 


ULCO   LEAD  WOOL 

TO  FACILITATE  HANDLING 
IS  PITT  UP  IN  ROPE  FORM 

Lead  Wool  la  Now  Used  Eztcoihreljp  By  Many  Laise  Gm  And  W«t«r  ConpoaiMt 
Suufhit  And  Our  Kttw  Cfctttogm  Oa  Vunmuk  Oalkfaiff  SealFtwoa  Reqnett. 

UNITED  LEAD  COMPANY 

111  BROADWAY,  NEW  YORK     OBom  in  An  Prindpid  atlw 


SULPHATE  OF  ALUMINA 

FOR  WATER  PURIFICATION 

THE  JARECKl  CHEMICAL  CO. 

MANUFACTURERS 
CINCINNATI.  O. 
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Write  to  us  for  literature  on  *'The 
Perfect  Curb  Box,"  **The  Perfect 
Gate  Box,"  "The  Ideal  Roadway 
Box." 

S.  E.  T.  Valve  &  Hydrant  Co. 

so  Church  St.  N.  Y.  City. 


CTIOHALCOh 


SECTIONAICONSTRUCTION 
ADJUSTABLE  COVER 
HO  BOLTS 


IDEAL  ROADWAY  BOX 

A  Perfect  Valve  Ilouaing 

S.  E.  T.  Valve  isf  Hydrant  Co. 
SO  Chureh  St.  N.  Y  City 


Water  and  Gas  Review 


WATER  AND  GAS  REVIEW  is  now 
in  its  twenty-fourth  year  of  publication. 
Its  circulation  covers  almost  the  entire 
field  of  water  and  gas  works  practice. 
It  has  been  a  constant  and  consi:>tent 
advocate  of  the  meter  system,  in  the  be- 
lief that  by  its  adoption  everywhere  one 
of  the  gravest  problems  confronting  the 
water  departments  of  the  country  will  be 
satisfactorily  solved.  The  publication  of 
the  dige^it  of  legal  decisions  relating  to 
the  electric,  gas  and  water  works  inter- 
ests— compilt^d  from  the  rqxjrts  of  the 
United  States  and  Stat*;  Courts — a  de- 
partment not  found  in  any  other  publi- 
cation— enhances  the  value  of  its  files  as 
a  source  of  referencej 

SUBSCRIPTION  PRICE,  $2.00  PER 
YEAR 


Water  and  Gas  Review 


35  Warren  St. 


New  York 


FILTER  PLANTS 

For 

Cities,  Towns  and  Villages 

Designed  and  Built 

Over  100  Plants  in  operation. 

Capacities  from  i  to  160,000,000  gallons  daily. 


PITTSBURGH  FILTER  MFG.  CO. 

Kansas  City,  Mo.  Pittsburgh,  Pa. 

Licensees  under  Negative  Head  Patents 
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ENGINEERING  NEWS 

(FouneJed  1874) 

ENDORSED  AND  QUOTED  BY  ENGINEERS  EVERYWHERE 

Wiiter  Woriti  Enicineeri,  Superintendents,  and  Commbsionen  interested  i&  Water  Works  constructioo 
and  operation  wilifind  Ensineerinc  News  of  (larticular  interest  and  value. 

For  40  yean  it  baa  covereu  the  field  of  water  worlu  design,  construction  and  operation  systematically — 

tborouKhly. 

Manufacturers  of  Water-Works  Machiner>-,  Tools  and  Fittings,  Dealers  in  ail  kinds  of  Water-Works  Sup- 
plies and  Water- Works  Contractors  of  all  classes  have  given  eloquent  testimony  for  four  decades  to  the 
usefulness  of  (loth  the  readinR  and  advertising  paces  of  F-ngincering  Xews. 

Municipalities  and  Private  Companies  announce  Contracts  to  Let  and  Second-Hand  Machinery  for  Sale 
in  the  widely  read  classified  advertising  pages  of  Knicineerinj;  Xews,  and  constantly  use  its  ceneral  adver- 
tising columns  as  a  Directory  of  Water-Works  and  Engineering  Supplies  and  Contractors.  In  quality  and 
timeliness  of  its  descriptive  and  technical  articles;  news  notes  ami  editorial  discussions:  its  book  reviews 
and  Construction  .\ews,  no  other  technical  journal  can  jrive  the  8er\'icc  of  EnKineering  News.  $5.00  Per 
year.    Write  for  sample  copy. 

ENGINEERING  NEWS,  505  Pearl  St.,  New  York 


The  Clark  Leak  Indicator 


An  instrument  for  quickly  and  accurately  locating  leaks  in 

underground  pipes. 

Should  l>e  a  part  of  every  "Inspectors"  equipment — likewise 
valuable  to  Superintendents  and  Engineers. 

Saves  Thousands  of  Dollars  in  Waste  Water  and  much  time 
and  expense  ordinarily  spent  in  digginj,  around  for  Leak. 

Sent  on  10  (ia>-8  Free  1 'rial. 

This  is  otily  one  of  our  many  Valuable  Water  Department 

Accessorie*— Our  catalogue  civcs  more  complete  description,  also  coven  our  entire 
line.  Send  for  your  coi>y  today. 

H.  W.  CLARK  COMPANY 

Manufacturers,  Th«  "CLARK  METER  BOX"— Water  Works  Suppliea 

and  Equipment 

118  So.  17th  St.,  Mattoon,  111.,  U.  S.  A. 

NEW  YORK  SAN  FRANCISCO  CHICAGO 


The  American  Society  of  Mechanical  Engineers 

Engineerinfi  Societies  Building  29  West  39th  Street,  New  York 

Spiing  Mc-cling,  June  22,  1915,  BufTalo. 

Annual  Meeting,  December  7-10,  1915,  New  York. 

Local  Meetings  in  Atlanta,  Boston,  Buffalo,  Chicago,  Cincinnati,  Milwaukee, 
St.  Paul,  Minneapolis,  New  Haven,  New  York,  Philadelphia,  Providence,  San 
Francisco,  St.  Louis,  Los  Angeles. 

Announcements  of  meetings  will  be  mailed,  upon  request,  to  those  interested. 


CANADIAN  ENGINEER 

(Published  weekly) 

Canada's  leading  engineering  i>aper.  Reaches  practically  every 
city,  town  and  county  engineer  and  waterworks  superintendent 
in  all  the  provinces. — Has  a  national  circulation. 

ASK  FOR  ADVERTISING  RATES 

CANADIAN  ENGINEER 
62  Church  Street 

Montreal  -  Toronto  -  -  Winnipveg 
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Warren  Foundry  &  Machine  Company 

"QUALITY  FIRST' 

This  has  been  our  motto  for  fifty-eight  (5S)  yeaxa,  Vsas  of  our  pipes 
say  we  have  lived  np  to  that  motto. 

AH  tizes  of  cast  iron  bell  and  spigot  pipes  and  flanged  pipes,  and 
fittings,  from  3'  to  60'  in  diameter,  manufactured  at  our  Works, 
Phillipsburg,  N.  J. 

Ssdm  Offioe  11  Broadway,  New  York  City 

N««r  England  Sales  Agency 

Fred  A,  Houdlette  &  Son,  Inc., 
93  Broad  Street  Boston,  M  aae. 


In  writing  to  adrartisers 
please  mention  tliat  jou 

•aw  the  ad.  in  Journal 
American  \^'ater  Work« 
Association. 


Member  oi  ths  AmericBO  and  N«w  Enclaod 
W«tar  Worki  AHoaiMwna 


U 


ior  Um  Dapt'ii  of 
fork  Ciiy 


Water.  G.  A  B.  and  "Btitgm  «t  Nmw  Tori 

JAMES  F.  HAYDEN 
Inspection  and  Tests  of  Materials 
1601  i&ih  street,  Brooklyn,  N.  Y.  City 


lumMting  Material*  for  Hleti  and  Lowl  

Water  Syetent*  Oaa  Coaveyom,  Struetmal 
Steal  and  Oiut  Ifon  for  BuildioiB  and 
Bfidflw.  naUPoad  Suppliea 


FIRE  AND  WATER  KNGINEERliNG 

EMtabliahmd  in  1877 

The  mdy  weeidy  Water  Works  Journal  published  In  Amerlce. 

Its  water  works  technical  and  general  news  exceeds  that  of  any 

simUar  class  paper. 

••A  Practical  Water  Works  Joanial  for  practical  water  works 
THREE  DOLLARS  A  YEAR. 


men. 


It 


154  NASSAU  STREET 


NEW  YORK 
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We  spMrlallie  In  the  Design,  M anufucture  and  Erection  of 

ELEVATED  STEEL  TANKS  and  STANDPIPES 

For  Municipal,  Railroad  and  Factory  Service 

We  alio  buUd  Oil  TaDk>,  Coaling  Sutions  Dritlxos,  Turntablm, 
Buildings  and  Structural  Material. 

Write  today  for  illustrated  catalofue  No.  39 

CHICAGO  BRIDGE  &  IRON  WORKS 

OFFICE<S' 

Ch!ca<o.  1325  W.  lOStb  St.  Greenville,  Pa..  126  Pine  St. 

New  York, 3115  Hudaon  Terminal  Bid?.  BridKeburg.Ont..Can.,  132  J.inet  St. 
Dallai,  Texas.  1625  Praetorian  Bide.     Charlotte.  .\.  C.,  501  Realty  Bldg. 
Monticello,  Fla.,  Box  367 

SHOPS: 

GreenvQIe.  Pa.,  ( Pittshurg  District )  Bridgcburg,  Ontario,  Canada 

Chicago,  Illinois 


A.  D.  COOK 

MAXUF.-VCTURER 

Lawrenceburg,  Indiana 


Steam  Belt 
and  Motor 
Driven  Deep 
Well  Pumps. 


Double  acting 
deep  wel  1 
fwwer  Pumps 
for  pumping 
large  quanti- 
ties with 
efficiency. 


Write  for 
Catalogue. 


Cone  Flange  Corporation  Stops 


assure  absolute  tight 
connections  and  re- 
main so  with  the  sett- 
ling cf  the  ground. 


Inverted  Key  Curb 
Stops  and  Flan|{e 
Unions  are  made 
likewise 


We  also  make  the 
FLAT  FLANGE 


.SF.ND  FOR  A 
CATALOGUE 


FARNAN  BRASS  WORKS 

1104  Center  St.         clevf.land,  ohio 

F^tabilahcd  1852 


Regulating  Valves  for  High  Pressure 


Our  Regulating  Valves  control  the  High 
Pressure  Fire  Service  Systems  of 

New  York  Brooklyn 
Baltimore  Jacksonville 
Cleveland  Cincinnati 
San  Francisco 


ROSS  VALVE  MFG.  CO. 


TROY,  N.  V. 
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NICHOLAS  ENOEL 

JOHN  FOX  &  CO.,  *^wS^^^ 

Flange  Pipe,  Special  Castings,  Manhole  Frames  and  CoTers,  Fixe 

Hydiants,  Valves,  Sluice  Gates,  Lamp  PostSi  General 

Foundry  and  Machine  Work 

Suites  for  Gas  and  Water  Works,  Railroads, 
Contractors,  Engineers,  etc. 

POSTAL  TELEGRAPH  BUILDING,   253  BROADWAY 

NEW  YORK 


DRAVO-DOYLE  COMPANY 

PITTSBUROH 

PHILADELPHIA  CLEVELAND  INDIANAPOLIS 

STEAM  TURBINE-CENTRIFUGAL 
PUMPING  APPARATUS  and 
AUXILIARY  EQUIPMENT 

Superior  Chemical  Company 

JOLIET,  ILLINOIS 

MANUFACTURERS  OP 


FILTER  ALUM 


BACTO-OXGALL 

A  Powdered  Ox-bile  of  Uniform  Composition,  Superior  to 
Freah  Bile  in  Speed  and  Delicacy  of  Reaction 

BACTO- PEPTONE 

A  Product  that  is  Giving  Widespread  Satisfaction 
DIGESTIVE  FERMENTS  CO.,  DETROIT 

MANUFACrrURERS  OF  "DIFGO"  FRODUCTTS 
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AMERICAN  PIPE  8c  CONSTRUCTIONCO. 

OFFICE:  112  NORTH  BROAD  STREET 

PHILADELPHIA,  PA. 

ENGINEERS  AND  CONTRACTORS 

Jos.  S.  Kr.E\,  Jr.  George  M.  Bunting 

President  and  General  Manager  Vicc-Pret;id<*nt  and  Treasurer 

II.  Bayard  IIodce  W.  II.  Roth 

Asst.  Treasurer  and  Secrtlarj'  Asst.  Socrelarj' 

J.  W.  Ledoux  Jas.  H.  Da\v:;s 

Chief  Engineer  Superintendent  of  Construction 

Harold  Perot  Keen 
Superintendent  of  Operation 


Positions  Wanted. 


Position  as  Supemitendent  or  General  Manager  of  Water  Depart- 
ment. Many  years  experience  in  construction  and  general  super- 
vision of  waterworks  plants,  including  management  of  filtration 
and  pumping  plants.  Any  company  in  need  of  such  services,  kindly 
send  particulars  to 

J.  M.  DIVEN,  Secretan-, 

47  State  St.,  Troy,  N.  Y. 


Ste 


nlRubScrPii 


SARCO  MINERAL 
RUBBER 
PIPE  COATING 

Will  protect  your  pipe 
This  material  remains 
rubbery  and  elastic  for 
an  indefinite  period  of 
time  and  effectually 
insures  against  corro- 
sion, electrolysis,  tu- 
berculation  and  other 
destructive  influences. 


Has  been  in  successful  service  for  seventeen  years 


Write  for  our  booklet,  which  contains  specifications  and  tables  of  quantities  for  steel, 
spiral,  riveted,  cast  iron,  and  wrought  iron,  pipe 


STANDARD  ASPHALT  &  RUBBER  COMPANY 

^^4fi^  208  South  La  Salle  Street  wfS^w 

CHICAGO 
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Like  a  grcal  gray  scqn  nl  this  Lock  Joint  Pipe  Line  slrclchcs  for  27  J  jpiiles  through 
the  hills.  Some  of  the  inverted  siphons  develop  8()  ft.  head.  Yet  the  smooth,  tight 
Lock  Joints  show  an  unusually  low  cocfDcitnt  of  friction. 

Lock  Joint  fits  any  contour  and  is  made  of  the  most  permanent 
material  known.    Demonstrated  in  sizes  up  to  108"  diameter. 
Lock  Joint  is  working  successfully  under  90  ft.  head. 

Write  for  Booklets  showing  numerous  installations 

For  Heavy  Water  Mains  and 
Long  Water   Supply  Lines 

THE  LOCK  JOINT  PIPE  CO.  PACIFIC  LOCK  JOINT  PIPE  CO. 

NEW  YORK.  N.  Y.  TACOM A— SEATTLE,  WASH. 

THE  CANADIAN  LOCK  JOINT  PIPE  CO.,  Ltd. 

REGINA.  SASK..  <1\N. 
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8«ir«ni«  Md  8«wa|e  DiifOBat.  Water  Suffli 
and  nttteatlM.  waMr  and  BIwtric  Psw«r 

ALEXANDER  POTTER,  G.E. 

Hydraulic  EagloMr  aid  Sdiitary  Expert 
M  Church  Street   New  York  City 

Taloation  of  Ezislinf  Plants  where  HUHICI* 
PAL  OWNERSIOP  is  Contemplated— 
Plaos  and  BatimatM— Snpwriaka 

WILLIAM  R.  CONARD 

Ajaoc.  Amer.  Sec  C.  E.        Aaoc  Mea.  Anar. 
Sac.  11.  E. 

Inspection  and  Tests  of  Materlala 

SPECIALTY 
Water  Works  Supplies;  Pipes,  Valves, 

Pumping  Mai  hinery.  Etc. 
322  High  Street,   BURLINGTON,  N.  J. 

GEORGE  W.  FULLER 

M.  Am.  Six:.  C.  E.            M.  Am-  Ia*t.  Cons.  E. 

Ck>U9ultlnft  Hydraulic  Enftlneer 
and  Sanitary  Eipcrt 

Aasociute  J  inif   R.  Mrninfuck.  M.  Am.  Soc.  CE. 

Water  supply  .tmi  puriucation.  icwerne*-  snd  drain- 
agf,  disposalof  sewage  and  refusr  itlvr^ti^,•:^liI)n  of 
epidemics,  water  works  valuatioru>,  suix  rvisiun  of 
eonstructioD  and  o]>eration. 

17*  Broadway,  New  Yoric,  N.  Y. 

John  W.  Alwid             Chaa.  B.  Bnrdlde 

ALVORD  &  BURDIGK 

Consulting  Engineers 
HartfortJ  FUnlding,  Cliicafto 

WATER  SUPPLY  SEWERAGE 
WATER  POWER 

JAMES  M.  GAIRD 

S7I  River  St.  Troy.  N.  Y .    Aaso.  Am.  See  C.  E. 

GhMBlat  aad  Baetartalotflat 

Water  Analyaai 

SPECIALTIES— Tests  or  FHter  Phate;finarf> 
natioaa  aod  ReporU  upon  Proposed  SoOfCW  af 
Walar  Sopnly;  the  Capper  Sulphate  TrMtncat  far 
AliHi  Expert  Teatlaway. 

Water  Suh>Up                   Water  PaiUcatiDa 
*S<weia|»                 Sewafe  DiipaMl 

WM.  G.  GLARK 

UMianiCMB  and  oawwafy  Bosnteer 
D.  R.  GOODWILUE.  Aawnlate 
io4y->^  It  90  Spftaer  BIdg.           ToMa,  OUa 

Water  Works,  Power  Plants,  Sewerage 
Reports,  Deigns,  Supcriatendence, 
Teats.  Appraisab 

DABNEY  H.  MAURY 

Meai.  Am.  Soc  C.  E.         Mem.  Am.  Soc  M.  £. 

Gonealtinft  Englnew 

1137-S  :M()na(inorl:               C]-,  T!1. 

Providence  R.  1.                  «6  Weybo&set  Strttt 

EDMUND  B.  WESTON 

Consulting  Engineer 

Member  afth*  AmaHcaa  Seckcy  o(  CIvl  East- 

neers. 

MemWr  of  the  laitHvtliNi of  CMI  Eaglaeenor 

Great  iiriuiu 
Water  Supply,  Filtration  of  Water.  Fire 

Wftter  Purification        Sewage  Disposal 
Hygieiik  Analyiet 

ROBERT  SPURR  WESTON 

U.  All.  Soc.  C  B.                  Caa.  Sac  C.  B. 

Gonsttltlnft  Sanitary  Engineer 
X4  Beacon  Street^       BOSTON,  MASS. 

EDGAR  B.  KAY 

CONSULTING  ENGINEER 

Water  Supply,  Sewerage,  Water  Power 
TUSCALOOSA,  ALABAMA 

■ataMlalMd  IMt 

BULL  &  ROBERTS 

CHEMICAL  EXPERTS 

Naw  IM  Maiden  Lana,  New  Yartc 

Ghaarical  and  Bacteriological  Work,  Water, 
Sewade,  Road  Binder*.  Ete. 

Eoiton.  M.'Lss.                                  ('(  i.:,in,  III. 
14  Beacon  St.                        Harris  1  Tint  Bldg. 

METC.\LF  &  EDDY 
CONSULTING  ENGINEERS 

Water  Works,  Sewerage,  Disposal  of 
SrwE^e  and  Inidustrial  Waatcs,  Super* 
viaiim  of  Operation,  Valuations. 
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We  specialize  on 

Bacteriological 
and  Chemical 
Supplies  for 
Water  Works 
Laboratories 


Our  large  and  comprehensive 
stock  of  best  quality  supplies 
includes  everything  required 
in  the  laboratory 


Incubators  for  20X 
Incubators  for37^X 

OAS  AND  ELECTRIC 

Sterilizers 
Microscopes 
Smith  Tubes 
Petri  Dishes,  etc. 

"Quality  and  Service" 

EIMER  and  AMEND 

FOUNDED  1851 

Head  Office*  and  Warcrooms 
NEW  YORK  CITY 

Branch  Offkre  ami  Showroom 
PiriSBUROH.  PA. 


l.atulo^  fhftrfulty  ant  prr 
tf  fharge  to  Chrmisti  anJ 
Bacteriologists 


Freas  Electric  Incubator 

Approved  by  the  Uiulcrwritcrs 


